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Hob life increased 75% 


@ The Gear Products Company, 
St. Louis, Missouri, tried various cut- 
ting oils for the hobbing of door latch 
spur gears from a free machining steel. 
With the best of the oils, an average 
of only 600 pieces could be produced 
before hobs required sharpening. 

A Standard Oil lubrication specialist 
recommended Premter Cutting Oil, a 
light-colored, sulfurized cutting fluid 
With the use of PREMIER, an average 
of 1050 pieces have been produced 
before hobs have required sharpening 

a‘75'. inerease of hob life. Less 
downtime for tool changes re- 
sulted in higher production. Fewer 
sharpenings have significantly reduced 


tool costs. 


STANDARD OIL COMPANY | STANDARD 


The Gear Products Company, spe- 
cializing in precision gears, gear trains, 
now uses PREMIER Cutting Oil for the 
majority of its gear cutting jobs. This 
has simplified both stocking and appli- 
cation of cutting oil. 

Whether you have a specific prob- 
lem or are looking for better results, a 
Standard Oil lubrication specialist can 
help you. His experience and special 
training are backed by one of the finest 
and most complete lines of cutting oils 
and lubricants on the market. You can 
contact him easily by phoning your local 
Standard Oil (Indiana) office. Or 
write: Standard Oil Company, 

910 S. Michigan Avenue, 
Chicago 80, Illinois. 


What’s YOUR 
problem? 


Fred. H. Moulton, lubrication spe- 
cialist in Standard Oil's St. Louis 
office, worked closely with the 
Gear Products Company to help 
them get significantly greater tool 
life on the hobbing job described 
at the left. 

To help you get better results 
with cutting oils and lubricants 
Standard Oil has a corps of lubri- 
cation specialists located through- 
out the Midwest. One of these 
men is near your plant. He will 
give you the assistance you need 
when you need it. His wide ex- 
perience and special training in 
the use of modern lubricants ond 
cutting fluids will help you make 
real savings. You can reach him 
quickly and easily by phoning 
your local Standard Oil Company 
office. His services are backed by 
a supply set-up that is unique in 
the oil industry and that can mean 
convenience and savings for you 


STANICOOL HD Soluble Oils. Because 


of additional compounding, this 
heavy-duty soluble oil possesses 
the cooling ability of an emulsion 
and also gives better tool life and 
finer finishes than do conventional 
soluble oils. 


STANOSTAMP Compounds. These 
widely accepted products have 
demonstrated their ability to han- 
dle heavy stamping or drawing 
operations of low-carbon or alloy 
steels. Each of the three grades is 
a paste compound to which water 
can be added to provide the most 
economical applications. STANO- 
stamps offer maximum pro- 
tection for dies and work 

can be readily removed 

in conventional wash- 

Ing equipment 


(Indiana) 
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Another tough speed-reduction problem solved 
-eethe low cost way! 


Heavy-duty pump used by the Demerara 
Bauxite Company for dredging operation : 


with a heavy-duty 


COTTA REDUCTION UNIT 


This heavy-duty dredge pump has a tough assign- 
ment in British Guiana. Operation is continuous... 
machinery is exposed to the atmosphere . . . and it’s 
a long way to the nearest repair or service station. 


The dredge builder selected a Cotta Heavy-Duty 
Reduction Unit to balance the high engine speeds 
with pump load requirements. Reason~ Cotta 
Reduction Units have time-proved heavy-duty 
features necessary for continuous, high torque 
speed reduction applications. You can count on 


THIS INFORMATION WHLL HELP YOU 


them thousands are in operation all over the 


world when costly repairs and down-time must 
be eliminated. 


For cranes, drillers, locomotives, pumps, shovels, 
generators and other heavy-duty equipment... 
Cotta Reduction Units offer you top performance, 
low cost and extended service life. If your speed 
reduction problem requires these advantages, with 
input torque ranging from 150 to 2000 foot pounds, 
come to Cotta! 


Sent free on request —- diagrams, capacity tables, di- 
mensions, and complete specifications. State your 
problem — COTTA engineers will help you select the 
right unit for best performance. Write today. 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 


HEAVY-DUTY 
REDUCTION UNITS 


“Engineered-to-order'' 
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THIS TANKER CARRIES 155 EXTRA GALLONS OF PAYLOAD AT 
NO EXTRA COST .. . because 932 Ibs. of unneeded weight were 
trimmed from the unit by BROWN STEEL TANK COMPANY, Minne- 
apolis 14, Minn. To assure ample stamina for carrying 7,000 gal- 
lons of gasoline under all sorts of conditions, the builder utilized 
a high strength, low nickel alloyed steel trade-named COR-TEN 
... produced by U. S. STEEL CORPORATION. 


DEADWEIGHT 


OF TANK TO PERMIT 


Stretch your dollars by cutting deadweight. 
Redesign your transport units to utilize low 
alloy high strength steels containing nickel... 


Every pound trimmed off not only saves fuel, 
but lessens wear on tires and brakes . . . reduces 
operating expense and increases revenue per 
ton mile. 


Thin, light sections of low alloy high strength 
steel containing nickel permit substantial weight 
reductions by providing the same strength as 
thicker, heavier sections of plain carbon steel. 


Compared to carbon steels of equal strength, 
these nickel alloy steels show superior behavior 
in fabrication, including welding and cold form- 
ing, frequently effecting a decrease in working 


THE INTERNATIONAL NICKEL COMPANY, INC. 


costs and production time per unit structure. 


The ability to resist many types of corrosion is 
another valuable characteristic of low alloy 
high strength steel sheets containing nickel. 
This property helps to lengthen the service life 
of vehicle bodies. 


These steels containing nickel along with other 
alloying elements, are produced under various 
trade names by leading steel companies. Specify 
nickel alloyed steels to save weight without 
sacrificing strength and safety. 


At the present time, nickel is available for end 
uses in defense and defense supporting indus- 
tries. The remainder of the supply is available 
for some civilian applications and governmental 
stockpiling. 


67 WALL STREET 
NEW YORK 5, WY. 
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TEXACO 
SOLUBLE OIL 


At the recommendation of a Texaco Lubri- 
cation Engineer, a test of Texaco Soluble 
Oil © was made in the International Har- 
vester Company's Fort Wayne plant. 
“Results were outstanding,” Inter- 
national Harvester reports. “With 
Texaco Soluble Oil C, lines stay clean 
—formerly flushed every two weeks, 
now flushed only twice a year. Tool 
life has increased. There is no ap- 
preciable odor problem.” 
Everywhere, Texaco Soluble Oils are noted 
for the stable emulsions they make, for the 
better machining results they give. There 
is a complete line of Texaco Cutting, Grind- 
ing and Soluble Oils to enable you to do 
every type of machining better, faster and 
at lower cost. 


Let a ‘Texaco Lubrication Engineer spe- 


cializing in metal working give you full in- 


formation, Just call the nearest of the more 
than 2,000 ‘Texaco Distributing Plants in 
the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


CUTTING, GRINDING AND 


FOR FASTER 
MACHINING 


SOLUBLE OILS 


TUNE IN: Tuesday nights on television—the TEXACO STAR THEATER starring MILTON BERLE. See new 


‘apc for time and station. 
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Technique of Western Felt production and 


processing has built an enviable 


reputation for engineering precision. 


Chemical specifications must be perfectly 


met—parts from wool softness to rock 
hardness are cut to close tolerances. 

As an extremely versatile material 
Western Felts are resilient, flexible, 
compressible. They resist oil, water, heat, 
age—do not ravel, fray or lose shape. 
New uses found daily. It pays to 

depend on Western Felt. 


Check Possible Uses for Your Product 
@ Excluding dirt, grit, dust © Retaining lubricants 
@ Thermostatic insulation ¢ Isolating vibration Sheet and Roll Felt Manufac- 
Cushioning shock @ Padding, packing, seals 
© Air and liquid filters ¢ Gaskets, channels, etc. Military Specifications. 

Grinding, polishing, etc. Weight reduction 

@ Instrument mounts 


WESTERN 


4098-0017 Ogden Ave, 


works 
MANUFACTURERS AND CUTTERS OF WOOL FELTS 
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16”—6 spindle type “D” Mult-Au-Matic for production of 
aeroplane motor forged Cylinder Heads showing sixth and 
loading stations. 


Bullard Mult-Au-Matics have become a byword in the fields 
of high-speed production and manufacturing economy. Built 
with a backbone for sustained endurance they provide an 
economical manufacturing method easily adaptable to many 
classes of work. 


These machines are outstanding in the automotive industry, 
which includes many products such as tractors, aeroplane 
engines, marine motors and a host of other items. The flexi- 
bility of Mult-Au-Matic provides for change-over from one 
design of a part to a new design of the same part or from one 
part to another of different design without basic change to the 
machine other than tooling and versatile changes of feeds, 
speeds and head adjustments. 


BULLARD 


Time saved is money earned. Write now for information. 


THE BULLARD COMPANY 5rivdGEPORT 2, CONNECTICUT 
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Three interesting applications of 


Armstrong's new fiber gasket material 


APPLICATION: Oil cup seal on power lawn mower 
PROBLEM: Temperatures of 250 — 300° F. demanded a heat-resist- 


ant gasket. However, the compressed asbestos-neoprene gaskets 
that were being used were too hard to permit a tight enough seal 


with thumb-screw pressure. 


SOLUTION: To get the compressibility he needs for a tight seal 
under light flange pressure, this manufacturer now uses '\4 Ac- 
copac" AN-702 (asbestos). In addition to its unusual compressibility, 


Accopac has excellent heat resistance .. . and won't harden and 


shrink when exposed to hot oil. 


APPLICATION: Cylinder-to-case gasket on tractor 


PROBLEM: Conventional glue-glycerine material was leaking badly. 
Hot lubricating oi] was causing excessive gasket shrinkage. In ad- 
dition, severe vibration often ruptured the gasket. 

SOLUTION: Accopac CN-705 (cellulose) was tested as a replacement. 
Specifications called for at least 200,000 test cycles of leak-free 
performance. When tests were ended, Accopac had shown no signs 
of weakness in 569,000 cycles. This company’s engineers say of 


Accopac, “It’s the best fiber gasket we ever tested.” 


APPLICATION: Wall panel seal for textile drier 


PROBLEM: Drier temperatures often reach 700° F. To eliminate heat 


loss caused by air leakage between sections, this manufacturer 


needed a compressible, impervious material capable of withstand- - 
ing the high temperatures. ‘ 
SOLUTION: Accopac AN-702 (asbestos) was tried. Because of its 


good compressibility and heat resistance, a 14,” strip of Accopac 


almost completely eliminated air leakage—and heat loss. The flexi- 


bility of asbestos Accopac means easy handling on the job and 


eliminates a major source of leaks. 


Try Accopac when you need something extra in a fiber gasket. 
This new material is made by an improved beater saturation process that 
locks each fiber in an even coat of rubber. 


Send for Accopac's strong, uniform composition gives it high crush resistance 
this he|ptel cng psi), a wide range of compressibility, good dimensional sta- 

y Li, lity, an Heat or fluid action won't cause Accopac to 
100KECC dry out and crack or shrink. A free booklet, “Armstrong's Gasket Ma- 
terials,’’ gives full information on Accopac. For your copy, call 
your nearest Armstrong Industrial Div. office or write Armstrong 
Cork Company, Industrial Div., 5804 Arch St., Lancaster, Penna. 


ARMSTRONG’S ACCOPAC 
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PLAIN Lik, EATONITE-FACED 
VALVES 7 VALVES 
FREE SODIUM-COOLED 
VALVES VALVES 


Longer Valve Life for ALL Engines 
in ALL Types of Service 


EAT ON MANUFACTURING COMPANY 


General Offices: CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


ort PRODUCTS: Sodium Cooled, Poppet, and Free Valves* Tappets* Hydraulic Valve Lifters* Valve Seat Inserts* Jet 
Engine Parts* Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings* Heater-Defroster Units* Snap Rings 
Springtites* Spring Washers* Cold Drawn Steel* Stampings* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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High speed aircroft propeller on test 
stand—built from tools “spotted in” in 
o DANLY SPECIAL DIE SET. 


DANLY SPECIAL DIE SET, 46 by 140 
inches, used for both production ond 
2 \ checking of aircraft propeller tools. 


DEPENDABLE FOR ACCURACY 


Here's proof . . . this Danly Special Die Set is 
used by one of the country’s leading aircraft 
propeller manufacturers for ‘“‘spotting in’’ all 
contour tools for a complete production line. 
Accuracy is a must because the tools, masters 
for duplicating planers and profilers as well as 
holding fixtures, must mate closely with the 
master pattern and with each other in the se- 
quence of operations. 

Dependable accuracy makes pony | Special Die 
Sets ideal for applications of this kind . . . and 
rugged construction makes them last longer, 
too, on any job. That’s wh leading diemakers 
everywhere prefer Danly Die Sets! 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenve + Chicago 50, Illinois 


Final ing of o brazing fixtire.a 
“spotting in” to the master. A bridge gagé@™.. 
is used with a series of templates as shown. 


DANLY SPECIAL DIE SET SERVICE 
1S FAST AND CONVENIENT CALL 
YOUP NEAREST DANLY BRANCH 


*CHIKAGO South Laramie Avenue 


*CLEVELAND 14... East 33rd Street 
*DAYTON 3196 Delphos Avenue 
*DETROIT 16 Temple Avenue 
*GRAND RAPIDS 113 Michigan Street N.W. 
INDIANAPOLIS West 10th Street 
*LONG ISLAND CITY | 37th Street 


*LOS ANGELES 54 Ducommun Metals & Supply Co., 
DIE SETS AND DIEMAKERS' SUPPLIES — 4890 South Alameda 
*PHULADELPHIA 40.511 W. Courtland Street 
*ROCHESTER 6 33 Rutter Street 


*indicates complete stock 
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NERAL @ ELECTRIC 
COmPany 


PURCHASE ORDER 


ALLEN B. DU MONT LABORATORIES, INC. 
35 MARKET ST. EAST PATERSON, WN. J. 


conven we 


Date 
SPPTEMBER 16% 
For Electronics: 


9-20-51 


STROMBERG-CARLSON COMPANY 


Why do leading electronic manufacturers order 
4 , and re-order Simmons’ QUICK-LOCKS in quantity ? 


— For good dollar-wise reasons: 
0.509201 IN ASSEMBLY— 
No special tools are needed for installation. 
* Flexible mounting takes care of curved sheets 


PHILCO CORPORATION and misalignment. 


* Various material thicknesses can be handled. 


IN DESIGN— 


* Initial loads taken by helical spring. Increased 


FASTENER CORPIPAT! ON 


loads carried on solid supports. 


* 90-deg. rotation locks and unlocks fastener. 


* Stud is self-ejecting when unlocked. 
* Stud is self-aligning. Makes mounting and de- 
mounting detachable panels simple. 


QUICK-LOCK can help reduce your assembly costs 
and can add unusual advantages to your designs. 
Send for data and samples today. 


SIMMONS FASTENER CORPORATION 
LABORATORIES 1749 No. Broadway, Albany 1, New York 


Simmons 


QUICK-LOCK 
LINK-LOCK 
SPRING-LOCK 
ROTO-LOCK 


Fasteners that improve products 
and reduce assembly costs. 
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SYLVANIA cucctaic imc. 
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For Testing Production Line 


makes 


WEBBER manufactures to customer specifications . . . 
testing units and production line models at no increase 
in cost. Temperatures range as low as -185° F., and as 
high as 350° F., on heat cycle. Exclusive WEBBER pat- 
ented features including stabilizing loops, reverse cycle 
refrigerating for heating which permits heat applica- 
tion under conditions that otherwise would become 
hazardous, and WEBBER patented heat exchangers are 
but a few of the factors responsible for such perform- 
ance. Humidity and vacuum are offered for testing 
operations to stimulate atmospheric conditions found 
anywhere on earth . . . or above it. 

Automotive and aircraft plants, atomic energy re- 
search laboratories, government agencies, and numer- 
ous other large industrial plants have come to look 
upon WEBBER as a symbol of the finest in depend- 
ability, engineering and craftsmanship. 

Write today for the free folder illustrated on the 
left describing WesBer's wide variety of engineering 
skills. If you have low-temperature problems, WEBBER 
has the answer. 


COMPLETE TEMPERATURE RANGE 


TESTING UNITS 


LOW-TEMPERATURE 


INDUSTRIAL FREEZERS 


INDUSTRIAL FREEZER DIVISION 
4 OR EVER | WEBBER APPLIANCE COMPANY, INC. 
ER e's A WEBBER unit NEED 2742 Madison Avenue, Indianapolis 3, Indiana 
| 


Gentlemen: Please send the folder illustrated. 


Name. Title..... 
: INDUSTRIAL FREEZER DIVISION 
WEBBER APPLIANCE COMPANY. 
(2742 MADISON AVENUE - INDIANAPOLIS 3, INDIA 


Company 
Address 
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Spotfaces 
and Taps 
Bearing Blocks 


Drills and spotfaces stud holes; drills angular oil 
hole; drills and taps two screw holes; mills bearing 
lock slots; and saws into five individual pieces. 


240 bearing block sets (1200 pieces) per hour at 
100% efficiency. 


Capacity for machining two sets of parts at a time. 
Two heavy-duty, 25 hp, vee belt drive, milling 
spindles for sawing operations. 

Other features: Built-in chip conveyor, automatic 
lubrication, overhead transfer mechanism, gravity 
operated cam clamping for work holding fixtures, 
J.1.C. hydraulic and electrical construction. 


4 
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WALDES KOHINOOR, INC., LONG ISLAND CITY 1 


WALDES TRUARC RETAINING RINGS ANDO PLIERS ARE PROTECTED BY ONE OF MORE OF 
US PATENTS, 2.302.047 2362948 2416654 2420921 24280341 2439 765 24415046 2455 165 
2.463.380 2.403.383 2487 602 24867603 2.4891 306 2508 O81 AND OTHER PATENTS PEROING 


series 5001 - internal type 
for bore diameters from: .250 — 1.456 in. 


series 5101 - type 
for shaft diameters from: .188 — 1.438 in. 


bowed WALDES TRUARC RETAINING RINGS 


Take up end-play resiliently, damp vibrations and oscillations. 
Bent like a bow out of plane at horizontal center line. The 
bowed Truarc ring acts in axial direction like a floating spring 
without losing its tight grip against the bottom of the groove. 

Maximum resilient end-play take-up: .015” to .020” 
depending on size of ring. 


if end- -play take-up i 


series 5002 - internal type 


for bore diameters from: 1 — 10 in. 


series 5102 - external type 


for shaft diameters from: 1 — 10 in. 


beveled WALDES TRUARC RETAINING RINGS 


Take up end-play rigidly. When the ring is contracted (or 
expanded), the tapered edge acts like a wedge moving 
deeper into the groove and shifting in an axial direction 
until the ring abuts the machine part, 

Maximum end-play take-up, depending on ring size: 
internal types, .005” to .043”; external types, .005” to .040”. 


WALDES TRUARC is much more than a better way to hold parts together 


Thousands of manufacturers have already found that 
Truarc Retaining Rings cut production costs and speed 
assembly by simplifying product design. But that's not all. 

Waldes Truarc engineers have extended the use of 
retaining rings by developing rings that perform addi- 
tional functions while acting as retaining shoulders. Those 


WALDES 


REG US PAT OFF 


RETAINING RINGS 
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THE FOLLOWING 


shown here take up end-play, compensate for wear and 
varying manufacturing tolerances. 

No matter what your problem, there's a Waldes Tru- 
arc Ring designed specifically to solve it. Send us your 
drawings, your questions—Waldes Truarc engineers will 
work with you, at no obligation. 


catalog. 
(Please print) 


Name 

Title 

Company 
Business Address 


City Zone State 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 
Please send me the new Waldes Truarc Retaining Ring 


AY 045 
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LD mass production methods are not enough to satisfy a market that is 
demanding both quality and lower prices. 
Only through modern precision-production techniques can a manufacturer 
hope to use this two-edged sword to his own advantage! 
Because of this need for a productive method of generating precision 
. the Microhoning process was evolved. For a quarter of a century the 
Micromatic Hone Corporation, working with industry, has led the honing 
field in the development of equipment that would productively finish parts 
within the ever-shrinking tolerances of new designs and standards. 
This applied precision-adeptness of the Microhoning process is “PRECIS- 
O-NIZING”. 
In one economical operation Microhoning abrades stock rapidly and 
efficiently with a minimum of heat to generate — 
—bores that are round and straight 
—accurate diametric size 
—a_ functional characterized (cross-hatch pattern) surface 
finish that is free of smeared or distorted material. 


The processing of sewing machine parts is an example of PRECIS-O- 
NIZING. 


parton amd the precision of Microhoning eauble these retetiog 

and reserveirs of lubricating od. Af the same tims, they 

avce preciee thet @ working see! formed there ia of 
parts selective fitting of commosects is longer secessary. 


Microhoning equipment is available to handle all kinds and sizes af parts 
. . from soft non-ferrous metals to hardened steel and special alloys... 
from .078 to 60 inches in diameter and from 4 inches to 75 feet in length. 


MICROHONING = STOCK REMOVAL + GEOMETRY + SIZE CONTROL + SURFACE FINISH 


MICROMATIC HONE CORPORATION 8100 Schoolcraft, Detroit 4, Michigan 


MICROMATIC HONE CORP. 
MICRO-MOLD MFG. DIV. 
Boston Post Road 


MICROMATIC HONE CORP. MICROMATIC HONE LTD. MICROMATIC HONE CORP. om 
330 Grand River Avenue 1535 Gronde Visto 
Brantford, Ontorio, Coneda los Angeles 23, California Pendleton, Indiana 
REPRESENTATIVES: Overgord Machine Tool Company, 234 Commonwealth Bidg., Denver 2, Colorado 


Hallidie Machinery Co., 2726 First Ave., South Seattle, Wash. © REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 
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The shalt bucking presser, eecentrle, hook... are specific applications of function! 
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It would be hard to select three vehicles that 
vary more in design and purpose than these. But 
dissimilar as they are, they all share one impor- 
tant feature—each is built with low-alloy, high- 
strength Mayari R. 


There seems to be no limit on the types of 
trucks, trailers and other highway vehicles that 
can be built better with this versatile steel. In 
some instances vehicle designers are interested 
primarily in increasing strength, in some they 
are interested solely in reducing deadweight 
without sacrificing strength, in others they aim 
at a middle course by combining a moderate 
increase in strength with a corresponding reduc- 
tion in deadweight. Engineers have their choice 
when they work with Mayari R. 
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Another thing that can be counted on with 
this steel is increased resistance to atmospheric 
corrosion. Mayari R will resist corrosion dam- 
age 5 to 6 umes longer than plain carbon steel 
of equal gage. It will also retain paint up to 
80 pct longer, depending upon the composition 
of the paint ee 

Get more information on Mayan R. Take 
advantage of its properties to improve your 
present designs. Our Catalog 259 will explain 
Mayari R features and applications in detail. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacihe Coast Steel Corporation. xport 
Distributor: Bethlehem Steel Export Corporation 
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THERE’S AN 


Exide 


TO START IT! 


For any automotive need, gas or diesel, there’s an 
Exide Battery of the right size and type. In auto- 
mobiles, trucks, tractors, off-the-highway equip- 
ment, aircraft, and motor boats— Exide Batteries 
mean quick, sure starting, year in, year out. 


Whatever your battery needs— Exide can answer 
them. You can be sure of prompt delivery of 
factory-fresh batteries from one of the many Exide 
manufacturing and assembly plants. Furthermore, 
you can count on these great batteries for depend- 
able service, long life, low cost per mile of operation. 


This kind of performance has made the Exide name 
the world’s guide to the ultimate in battery value. 
Constant research-engineering keeps it so. 


1888... DEPENDABLE BATTERIES FOR 65 YEARS...1953 


STARTING POWER 


for light, medium, or 
heavy-duty service 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 2+ Exide Batteries of Canada, Limited, Toronto 
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HEATING SYSTEMS 
combine these 3 benefits in one heater! 


Temperature vs. Time 
of Diesel Engine Components 


#3 Main Beoring (frost) Fuel intoke Line (overage) 


SOUTH WIND’S SUPERIORITY 


200 
Lab Tested .. . Field Tested .. . Best by Every Test! 


South Wind’s entirely new principle of scientific pre-heat- 
ing has been developed, tested and proved in the field, as 
well as in the Stewart-Warner Laboratory Cold Room. 

Here is a typical temperature record of critical engine 
components during pre-heating (only minimum capacity 
70,000 BTU/hr. pre-heater kit used). This heat provided 
adequate temperature rise for easy starting—with less 
than 5-seconds cranking. 

Data is based on a 6-cylinder, 2-cycle, 225 HP Diesel 
engine, weighing 3,000 pounds. 


TEMPERATURE, 


TIME IN MINUTES 


Compact, powerful, dependable Stewart-Warner 


“South Wind” pre-heating systems are first choice 


There’s a South Wind Heater for 
Every Pre-Heating Need 


Do You Have A Heating Problem? Write today for the experi 
9. Peravides quick starting re- 6. towers engine maintenance enced counsel of South Wind field engineers about any problem 
ili \ in external or internal pre heating. The wide range of South 
quired by Military Services — cost — prolongs engine life. Wind Heaters includes 20,000 — 30,000 — 50.000 — 100.000 — 200.000 
even at 65° below. 7 : and 600,000 BTU/hr. capacities. Write South Wind Division, 
+ Reduces bettery drain by’ re- Stewart Warner Corporation, Indianapolis 7, Indiana 
2. One heater provides engine ducing starting torque. 


starting, cab heating and de- -_ 
frosting. 8. Eliminates cost of expensive Y 
starting aids. 
3. Provides only clean, dry hot 
9. Eliminates shock loads im- 


posed by brute force starting 
4. Permits use of optimum viscos- methods. PERSONNEL HEATING 


ity lubricants. - ENGINE AND 
10. Inhibits sludge formation and 
5. Normal lubrication at all freeze-up of engine accesso- A EQUIPMENT PRE-HEATING 
times. ries. WINDSHIELD DEFROSTING 


of engineers and maintenance men for these reasons: 
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POLICE 


To avoid trouble with yours, 


Call On MALLORY 


If your mobile radio equipment is going to operate properly, under all sorts 


of conditions, the power circuit must be carefully designed. Experienced 
engineering must go into the design and selection of each element so the vibra- 
tor characteristics are in balance with the transformer and buffer capacitor. 
These are some of the reasons vibrators can’t be selected simply by size and 
rating alone if you are going to get long, trouble-free performance. 


We have worked with leading manufacturers of electronic equipment on their 


vibrator power supply problems since we introduced the first: commercial eas 
In addition to supply- 
for original equipment than all other makes combined. ing vibrators, Mallory is 
equipped to design and 
Po avoid vibrator power supply troubles... call on Mallory in the design 


. manufacture complete 
stage. Our engineers are thoroughly qualified by experience to study your 


specifieations to be sure the power cireuit will give maximum performance. power supply units . . . 


to your exact require- 
Our engineers will be glad to discuss your vibrator power supply problems, 


ments... to meet your 
Write or call us today. 


| 
| 
| 
| 
| 
vibrator over 20 years ago. Our experience includes supplying more vibrators | 
| 
| 
| 
| 
production schedules. 


Expect more...Get more from MALLORY 


Parts distributors in all major cities stock Mallory standard components for your convenience 


—— 


PR. MALLORY & CO. Inc SERVING INDUSTRY WITH THESE PRODUCTS: 


Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L O hb Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 


MALLORY & 


INDIANAPOLIS 6, INDIANA 
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Jeep almost complete- 
ly submerged. Can be 
operated in this posi- 
tion at about 9 miles 
per hour. Made by 
Willys Overland Mo- 
tors, Inc., Toledo, 
Ohio, for the Armed 
Forces. 


Illustrated are two of the many 
types of capacitors and filters 
made by Aerovox Corporation, 
New Bedford, Mass.;an important 
capacitor supplier to both Electric 
Auto-Lite and Glenn L. Martin. 
The unit above is the filter ca- 
pacitor used in the generator 
regulator of the submersible jeep 
while the unit at the right is used 
in the pilotless bomber. 
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Martin B-61 Matador 
pilotless bomber tak- 
ing off. Made by the 
Glenn L. Martin Com 
pany, Baltimore, Md 


Generator regulator 
for the 24-volt system 
of the submersible 
Jeep. This is com- 
pletely waterproof 
and highly resistant to 
corrosion and fungi. 
Produced by The Elec- 
tric Auto-Lite Com 
pany, Toledo, Ohio. 


WHERE REQUIREMENTS ARE SEVERE, 
CALL REVERE 


The dramatic pictures on this page show two important 
special applications of Aerovox capacitors. One is the 
Martin B-G1 Matador pilotless bomber. It contains an 
Aerovox capacitor, which has to withstand the terrific 
acceleration and speed of the craft. The other is the 
submersible Jeep. Its 24-volt electrical system is com- 
pletely waterproofed, and includes Aerovox filters and 
capacitors for suppression of radio interference. Revere 
not only supplied copper and brass strip for the capaci- 
tor cases, but collaborated closely in setting up specifica- 
tions, and in addition worked on a welding problem. In 
regard to the latter, an Aerovox Project Engineer wrote: 
“We have had much better welds.” . . . Revere is always 
glad to collaborate on problems concerning copper and 
its alloys, aluminum alloys, and electric welded steel 
tube. Call the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Detrout, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.~ 
Sales Ofiices in Principal Cities, Distributors Peerywhere 


SEE REVERE'S “MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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America’s Leading Automobiles Use 
MECHANICS UNIVERSAL JOINTS 


For the very latest in design 


and highest quality workman- 
ship — America’s leading 
automobiles rely on MECH- 
ANICS. MECHANICS drive 
lines are engineered to meet 
each customer's specific 
needs. Torque, size, weight, 
balance, vibration, angularity, 
runout, safety, lubrication, 


assembly and service prob- 


M 


lems all have been overcome 
—to each customer's complete 
satisfaction. Let us help engi- 
neer joints and drive lines to 


fit Your products. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 
Borg-Warner 
2024 Harrison Ave. 
Rockford, Ill. 


ECHANICS 
Roller Bearing 


UNIVERSAL L JOINTS 


For Cars + Trucks + Tractors + Form. implements + Reed Machinery - 


Aircraft + Tanks * Busses and Industrial Equipment 


Automotive 


{pril 1, 
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¢ Just as the Ford Motor Company’s slo- 


gan is ‘‘Ford’s Out Front!”’, so, too, Ford 

is out front when it comes to maintaining 

or a high degree of efficiency in its manufac- 

turing operations. In keeping with this 

slogan and with the exacting demands 

M t made on all operating equipment in the 
@) or ompany plant, Ford has specified YALE Electric 
Trucks as one of the production tools for 

the mammoth new Ford foundry located 


C hoo ses in Cleveland, Ohio. 


When the Ford Motor Company chose 
YALE trucks, they knew that it would 


result in lightening the burden of workers 
* ... hasten output ...and cut down on 
operating costs! It is this kind of confidence 
in the endurance and reliability of YALE 


trucks as shown by Ford — incommon with 
MATERIALS HANDLING EQUIPMENT other leading manufacturers— that leads 
users of materials handling equipment, 
from giant Ram Trucks to compact Work- 
savers, to rely on dependable YALE indus- 
Yale & Towne Manufacturing Company, Philadelphia 15, Pa. trial Lift Trucks and Hoists. 


*Registered Trade Mark 


Gas, Electric, Diesel Lift Trucks © Worksavers @© Hand Trucks @® Hand and Electric Hoists © Pul-Lifts 
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This handbrake is a marvel of 
mechanical simplicity. It gives 
maximum efficiency with min- 
imum maintenance. The two 
opposing brake shoes are lined 
with an R/M high friction lining, 
M-2761, and an R/M low friction 
lining, M-2541. The combination 
means dependability over a long 
period of time. 


This wheel brake is part of an 
axle unit designed to be the low- 
est in weight available today in 
relation to load-carrying capac- 
ity. Two entirely different types 
of %"' brake blocks made by R/M 
are combined to provide the safe, 
efficient stopping every operator 
wants. 
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THE TRADE-MARK THAT SPELLS PROGRESS 
IN FRICTION MATERIAL DEVELOPMENT! 


Ever since the day, more than 50 years ago, 
that R/M developed the first asbestos brake 
lining, Raybestos- Manhattan has set the pace 
for automotive friction materials. Year after 
year it has anticipated engineering needs and 
been ready with advanced-design materials. 
Its leadership today is evidenced by the fact 
that more trucks, buses and cars use R/M 
brake linings, brake blocks, clutch facings 
and automatic transmission parts than any 
other make. 


But the automotive industry is only an 
example of the fields which the R/M Cor- 
poration serves in a large way. Equipment 
manufacturers in general count on R/M to 
meet every advance in their progress. It is 
true of the makers of construction equip- 
ment, of mining equipment, of office equip- 
ment, etc. 

R/M achieves its outstanding results by 
working with countless combinations of dif- 
ferent types of friction materials . . . including 


materials, and sintered metal parts. If you 
have a friction material problem, call in your 
R/M representative. Get the advantage of 
R/M’s years of know-how, its seven great 
plants, their research departments and their 
testing laboratories. 


The need for sintered metal parts is on the increase, 
especiaily where applications call for close tolerances 
or operating conditions require immersion in oil. 


R/M’s production is keeping pace with industry's 


woven and molded asbestos, semimetallic need for these parts. 


Write for your copy of the R/M Engineering Bulletin. It describes and illustrates man\ 
R/M friction materials for aviation, agriculture, the automotive industry and others. 


RAYBESTOS-MANKATTAN, INCE. 


EQUIPMENT SALES DIVISION 6010 Northwest Highway, Chicago 31, Ili. 
Detroit 2 Cleveland 14 


Manheim, Po. 


Los Angeles 11 


Factories: Bridgeport, Conn. Passaic, N.J. No. Charleston, S.C. 


Crawfordsville, Ind. Neenah, Wis. Canadian Raybestos Co. Ltd., Peterborough, Ont. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings » Brake Blocks «+ Clutch Facings 
Fan Belts * Radiator Hose « Industrial Rubber Products *« Rubber Covered Equipment + Packings « Teflon 
Products » Asbestos Textiles « Sintered Metal Products « Abrasive and Diamond Wheels + Bowling Balls 
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Designed especially to meet present day needs... for unprecedented 


man-hours savings ... strong enough to use carbide tools with high precision . . . 
fast enough to supplant obsolete chucking methods up to 5 to 1... versatile enough 


to demonstrate “UNIVERSAL” chucking application, 


"S job... with YESTERDAY'S tools... and be in business TOMORROW 
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nouncine the 


the Entirely New 12-inch ACME-GRIDLEY 


SINGLE- 
AUTOMATIC CHUCKING MACHINE 


Two Automatically Selective Feed Ranges with each 
combination of change gears—for coarse or fine 
feeds to suit the particular tooling cut. 


Five End Working Slides—each independently cam- 
med, and two heavy cross slides —the time-proved 
Acme-Gridley design. No slides hanging in the air. 


Turret Indexing Independent of cross slide opera- 
tion—located in rugged outer turret support and 
driven by independent motor. 


THE NATIONAL ACME CO, 
170 EAST 131S1 ST., CLEVELAND 8, OHIO 


(Clip this coupon to your letterhead) 
Send me your Bulletin on the NEW Model "MC-UNIVERSAL” 


Single-Spindle Chucking Automatic os soon as it is off the 
press. 
NAME TITLE 
COMPANY 

STREET ADDRESS 


arty LONE STATE 


WORK CYCLE AUTOMATICALLY CONTROLLED— no time loss be- 


tween loading and unloading work piece. 


SIX PREDETERMINED SELECTIVE SPINDLE SPEEDS, with each com- 
bination of change gears, insure correct surface speed for each operation. 
Wide range of spindle speeds — 25 to 1478 RPM. 


SPINDLE 


Open Type Tooling Zone—easy tool adjustments and 
quick changeover. Minimum cam changes, large 
chip area, optional chip conveyor. 


Accurate—doubly reinforced frame foundation, 
precision-cut flame hardened steel cams—sustain 

close tolerances at fastest feeds and highest ° 
speeds modern carbide cutting tools can take. 


Easy to Operate—compact, free from gadgets— 
one man runs 2 machines or more, depending on 
cycle time of job. 


NATIONAL 
ACME COMPANY 


170 EAST STREET 


& 
a 


CLEVELAND 8, OHIO 


‘Acme-Gridley Bor ond Chucking Automatics, 1-4-6 and 8 Spindle 
—Hydroulic Thread Rolling Machines —Automatic Threading Dies 
Solenoids—Contract Manufacturing. 


/ \ 
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Watch 


~Wagner’s 
BILE 


Perform! 


Twist! Turn! 
Mechanical flexibility means job flexibility in 
the new Wagner ‘“Dozermobile’’ made by 
Mixermobile Manufacturers, Portland, Oregon. 
Its unique principle of hinging two power axle 
elements together by a hydraulically controlled 
steering coupling provides outstanding maneu- 
verability and stability. Actually, the ‘‘Dozer- 
mobile’”’ glides over the roughest terrain —all 
four wheels are always on the ground. 
Features include planetary drive, calculated 
18,000-lb. drawbar pull, 75°, gradeability, 
perfect operator visibility, 16 mile an hour 


highway speed. 


BALL AND ROLLER BEARINGS 


Another Advanced Product 


The driving mechanisms of Mixermobile Man- 

ufacturers’ various pieces of construction equip- 

ment are equipped with = Ball Bearings — 

a selection based on proved performance, plus 
Field Engineers. 


the help of = 
Bearings for their high 


Industry knows = 

radial capacity plus their ability to carry sub- 
stantial thrust load. Industry knows &*", 
too, for more than just bearings—the plus 
advantage of reliable design advice from 
field and home office engineers. 

SKF INDUSTRIES, INC., PHILADELPHIA 32, 
PA.,— manufacturers of SF and HESS-BRIGHT 


bearings. 
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FIXTURE 
AUTOMATICALLY TILTS, 
CLAMPS PARTS for 
GENERATING TYPE 
BROACHING 


fives broached ome 
American dugle rans 
breaching machine 
demplecsly cutematic 


Speeds production of parking brake brackets 


designed and built the Ancwcan way 


Two parallel surfaces on cach of two parts are straddle 

broached in one pass on this American SB-42-10 single ram broach- 
ing machine. Over 350 of these intricate parking brake brackets are 
completed every hour. 


The complete tooling designed the American Way features: 
1. Generating type broaches. 
2. Fully automatic work holding fixture with tilting table. 
3. Automatic clamping and unclamping of parts. 
The operator simply loads and unloads the parts, starting cach 
machine cycle by push button control. 


and hourly requirements to American . . . the organization that 
on the American SB- 
gives you the extra advantages of experience in producing all three Scan maak cstikers 


broaches, machines and fixtures. No obligation. Address Dept I. American machines, ‘ : 
» 


For the answer to your broaching problem send a part-print or sample qe” 


write for Circular 
#300 


BROACH & MACHINE C0. « 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. SUNDSTRAND 
American Building - Ann Arbor, Michigan 
See Ameriean First — for the Best in Broaching iools, Broaching Machines, Special Machinery 
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PIASECK! HELICOPTER CORPORATION uses FLEXLOCs on its H-21 
Work Horse. The illustration shows them installed on an access 
door of the instrument console. The H-21—largest transport 
helicopter in production—is fully equipped for cold weather 
operations down to —65 F. 


i 


Why use FLEXLOC 


locknuts ? 


The answer is simple. They hold as- 
semblies together, and won’t work 
loose like ordinary nuts. Once you 
install these one piece, all metal nuts, 
you can forget them. Yet they can be 
easily removed and can be reused 
again and again. 


No fastening job is too tough for a 
FLExLoc. Whether it’s on an access 
door of a Piasecki Helicopter or the 
picker stick of a high speed loom, a 
FLEXLOC stays put. 


FLEXLOCs save production and main- 
tenance time. They are one piece, all 
metal—nothing to assemble, come 
apart, lose or forget. Standard 
FLEXxLocs have higher tensile than 
most other nuts—and because they 
are all metal, are not affected by 
temperatures to 550°F. 


SPS can deliver any quantity of 
FLEXLOCs in a wide range of sizes. 
Stocks are carried by industrial dis- 
tributors. Write for literature and 
samples. SPS, Jenkintown 53, Pa. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 


Automotive INnoustries, April 1, 1953 


We 


NOT CLAIMS 


BUT 


Rough bore 1.125’ counterbore 
SECOND TURRET FACE 
Core drill hole through 
a Machine two pads at front of hole 
Rough face end at rim 
[ ela | 0 ns Rough face and form turn 6.126" 
diameter 


THIRD TURRET FACE 


bad s Break corners aot core in center 
| fl | fl ute S of hole (Slide Tool) 
¥ FOURTH TURRET FACE 


Finish bore hole 
Finish bore 1.125’ diameter 


Counterbore and form bevel 
at bottom 


Finish turn 6.126" diameter 
Finish face end 

Finish face shoulder 
Chamfer 


FIFTH TURRET FACE 
Ream hole 6245’ diameter 


SIXTH TURRET FACE 
Ream counterbore 1.125" diameter 
Size turn 6.126" diameter 


SURFACES MACHINED ARE INDICATED BY HEAVY LINES 


with a 3U SPEED-FLEX Automatic Turret Lathe 
PLUS P&J TOOLING 


Machining this cost iron motor bracket in just 1.85 minutes isn’t a special record 
run for a 3U Speed-Flex, but another example of the fast, accurate work you 
can expect day in and day out from a P & J Automatic plus P & J Tooling on 
almost any job requiring a high output of small, precision parts. 


Check your present equipment; if it can’t match this performance, you're 
missing big opportunities for lower unit costs, divided labor costs — and a 
better all ‘round profit and production picture. 


Find out more about production the P & J way. Send today for your copy 
of the P & J 3U Bulletin No. 145 — or ask experienced P & J Tool Engineers 
to submit tooling + dati based on your own prints or sample parts. 


ee! POTTER & JOHNSTON Co. 
St MIMGHAM BOSTON CHICAGE 


4 4 SUBSIDIARY OF 
CIMCIMMATI » CETROIT 
10g YOOR > PHILADET GHA 


WHITNEY 
DIVISION NILES — BEMENT — POND COMPANY 
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Now 
61S AS EASY AS acceleriiling 


Wt is ne longer necessary to lift the foot and exert leg 
power pressure to bring your car to a stop. With the 
Bendix Low Pedal Power Brake on about the same level 
as the accelerator, an easy ankle movement, much like 

king the lerator, is all the physical effort 
required for braking And by merely pivoting the foot 
on the heel, shifts from “go te “stop” controls ore 
mode in far less time 


Reaikt : MORE DRIVING COMFORT, LESS 


FATIGUE AND GREATER SAFETY 


2 


‘The Only Performance-Proven 
Low Pedal Power Brake 


Car manufacturers, here is a sure answer to the problem of creating added 
interest in your line of cars. Equip your vehicles with Bendix* Low Pedal 
Power Brake, the sales feature that has already established itself as one of 
the most popular devices offered the public in years. 


Dealers are enthusiastic because with the Bendix Low Pedal Power Brake 
it is now easy to demonstrate added braking power and safety. Service 
managers are happy because of its trouble-free performance and, best of all, 
new car buyers realize that with today’s trend toward ‘“‘power’’ operation, 
a car equipped with a Bendix Low Pedal Power Brake offers the ultimate 
in braking efficiency. 

Remember, too, this new low pedal power brake is the product of Bendix, 
world’s largest producer of power brakes and leader in braking develop- 
ments since the earliest days of the industry. That’s why if you are con- 
templating power braking it will pay to “Sign Up’’ with Bendix for the 
greatest improvement in braking since four wheel brakes. 


BENDIX SOUTH BEND 


*REG. U.S. PAT. OFF, 


PRODUCTS 
DIVISION 


AVIATION CORPORATION 


Bendix 
Products 
Division 


Expert Seles: Bendix internation! Division, 72 Fifth 
Ave., New York 11, N.Y. « Conedien : Bendix. 
Eclipse of Canade, itd, 


THE MOST TRUSTED NAME IN BRAKING 4 
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BUSINESS DEPARTMENT 


G. C. Buzby, President and Manager 
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High Spots of This Issue 


Ww Fisher T-48 Tank Plant Fully Conveyorized 


Except for more floor space, advanced machines, and the latest 
materials handling systems, it’s just like World War II times 
again at the Fisher plant in Grand Blanc, Mich. Now, however, 
the T-48 tank dominates the scene. See Paye 48. 


ok Automotive Uses Featured at Plastics Conference 


Attention-getters at the recent Reinforced Plastics Confer- 
ence in Washington, D. C., were automotive products, including 
aircraft components. Included in this review are a discussion 
of the exhibits and abstracts from papers. Page 52. 


= U. S. Turnpike Expansion a Factor in Truck Design? 


The Ohio Turnpike will soon join the Pa. and N. J. ones in 
aiding the flow of cross-state traffic. As these high-speetl 
roads continue to grow, it is logical to expect that trucks will 
be built designed to capitalize on them. See Page 56. 


oe Connecting Rod and Piston Automation 


Automation, now one of the most valued industrial production 
techniques, has been extended to piston and connecting rod 
machining at the Ford Cleveland Engine Plant. The author 
describes several of the devices used for automaticity. Page 64. 


¥e Making a Wide Variety of Motor Vehicle Parts 


Versatile indeed are the operations of the Atwood Vacuum 
Machine Co. plant in Rockford, Il. Now a prime supplier of 
stampings and fabricated assemblies to the automotive indus- 
tries, its facilities and products are outlined. Page 70. 


a 19 New Product Items 
And Other High Spots, Such As: 


Gemmer power steering gear simplified and improved; bus of 
knockdown type developed in France; Armstrong-Siddeley 
Sapphire engine; axle shafts machined on special automatics; 
chassis suspension system incorporates weight indicator; and 
SAE meeting highlights. 
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Plain style, new CINCINNATI 
No. 2.24 Automatic 
Milling Machine 


Duplex style, new CINCINNATI 
No. 2-24 Automatic 
Milling Machine 


Plain Rise and Fall style, 
new CINCINNATI No. 2-24 
Automatic Milling Machine 


...the cincinnati no. 2-24 


You can always look to Cincinnati Milling for the 
finest in machine tools. Cincinnati's newest is the 
No. 2-24 Automatic, an outstanding example of 
fine engineering and workmanship, combining 
advanced production features and easier, more 
convenient means of setting up the job. 4 There 
are three styles: Plain, Duplex, and Plain Rise 
and Fall. All have two-way table feed cycles 
with cycle selector control; automatic backlash 
eliminator; automatic spindle stop; Dynapoise 
overarm. You may obtain complete information 
by writing for 28-page catalog No. M-1760. Brief 
data in Sweet's Catalog File. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 
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GM Sets Prewar Share 
of Market As Goal 


A determined effort this year to re- 
capture its pre-war share of the mar- 
ket, something it has been unable to 
do in the post-war period, will be made 
by General Motors Corp. according 
to Harlow H. Curtice, president. At 
a testimonial dinner given in connec- 
tion with the Chicago Automobile 
Show he said that General Motors had 
designed an aggressive program to 
raise total market penetration to 48 
per cent of all cars sold from the 41.2 
per cent it has achieved during the 
last two years under federal controls. 

Schedules for the first half of this 
year have been increased at least 50 
per cent over the same period a year 
ago and if achieved will mean slightly 
more production than was attained in 
the same period of 1950. The com- 
pany also, as one phase of its pro- 
gram to aid and strengthen its deal- 
ers, will set up a system of 35 ser- 
vice training centers throughout the 
country to provide permanent facil- 
ities for training mechanics and other 
dealer personnel. 

General Motors expects its sales 
volume this year to be the highest on 
record approaching $9 billion of which 
20 per cent will be represented by 
defense products. Mr. Curtice also 
reported that the corporation has 
spent more than $2% million for new 
plants, tools and facilities since the 
end of World War II, representing an 
expenditure equivalent to % of total 
net profit during that period. He also 
revealed that the Technical Center 
currently being built just outside De- 
troit represents an investment of more 
than $100 million, the first time the 
cost has been divulged. 


Air Conditioning Seen 
for Tenth of New Cars 


Within the next decade 10 per cent 
of all new cars built will be equipped 
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HARDTOP SPORT NASH 


The Nash-Healey LeMans hardtop sports car will be available in limited quantity 

in addition to the 1953 convertible model. Shown at the Chicago show last month, 

the new Farina-designed body will be built in Italy. Mechanically similar to the 
convertible, the closed car weighs 2970 /b., will sell for over $6400. 


with air conditioning, according to P. 
J. Kent, Chrysler Corp. executive en- 
gineer. He told the SAE National 
Passenger Car, Body, and Materials 
meeting in Detroit that only 10,000 
cars have been equipped with air con- 
ditioning in the past 15 years, with 
most installations built and installed 
locally. He said the introduction of 
factory-installed cooling equipment 
will broaden the market materially 
for air conditioners. 


Record Crowd Attends 
Chicago Auto Show 


Chicago automobile dealers nailed 
down their previous claim of having 
the largest and most complete auto 
show in the country again this year. 
Attendance broke all previous rec- 
ords, totaling more than 500,000 visi- 
tors. 

Officials say that they have no am- 
bitions to make their exposition the 
national automobile show. They point 
out that national shows started when 
it was necessary to attract financial 
interest for a company and to get 
dealer representation but that the 


need now is strictly for a selling show. 
There is little doubt that the Chicago 
show rivals previous national shows 
in scope and breadth of interest. Not 
only are all passenger car manufac- 
turers represented with their new 
models but many lines of trucks also 
participate in addition to parts and 
accessories exhibits. Beyond that sev- 
eral companies exhibited special ex- 
perimental and sports models and set 
up elaborate engineering displays. 
The Chicago Show also goes in heav- 
ily for showmanship, with elaborate 
stage presentations of new models in- 
terspersed with high caliber enter- 
tainment. Nonetheless, it is basically 
a local selling show and is considered 
highly successful in that respect. 


Ford Sees 5'/4 Million 
Car Year as Average 
Over the next 10 years motor ve- 
hicle producers should build and sell 
about 5.25 million passenger cars and 
1.3% million trucks, according to T. J. 
O'Neil, director of production sales 
and dealer organization planning for 
Ford. He adds, however, that this 
could be a conservative estimate. 
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PACKAGE POWER 


The Fairchild J-44 turbojet engine develops about 1000 /b thrust, weighs 300 /b. 
With its own accessory section containing electrical starting and oil storage, it 
requires no oil cooler, external oi! lines or pump. Cantelever design allows the 
unit to be supported from the forward end only. It powers the Ryan Q-2 target plane. 


L-M, Packard Show 
Production Boosts 

Lincoln-Mercury Div. of Ford Mo- 
tor Co. plans to practically double 
its production shortly, Richard E. 
Krafve, assistant general manager, 
announced last month. 

The division’s assembly plant at 
St. Louis added a second shift opera- 
tion Mar. 30 and the plant at Me- 
tuchen, N. J., started a second shift 
recently. A_ sizable increase in the 
daily output of cars at the new as- 
sembly plant in Wayne, Mich., 
through a shift has been 
scheduled for the immediate future, 
Mr. Krafve said. 

The second shift will increase pro- 
duction at St. Louis by more than 
one-third, with a combined total of 
640 cars a day compared to the pres- 
ent rate of 480 cars a day on one- 
shift operations. At Metuchen, pro- 
duction will be stepped up to a 
combined total of 448 cars a day from 
the two shifts. Currently production 
has been 350 units per 10-hr day. 
Production at the Wayne plant is ex- 
pected to be more than doubled, in- 
creasing its present 224 cars a day 
to 480 a day. 

An enthusiastic progress report on 
doings at Packard Motor Car Co. was 
presented to a press gathering in 
Detroit on the eve of the Chicago 
show by president James J. Nance. 
The new program 
initiated late last year is ahead of 
schedule both in actual production 


second 


merchandising 


and in public acceptance with the 
Clipper program exceeding expecta- 
tions. 

Employment of hourly rated work- 
ers, due to the accelerated program, 
is up to 20,000 compared with only 
9000 postwar. Production is running 
at a rate of 600 cars per day, two- 
thirds of this being Clippers. How- 
ever, With the increased tempo for 
the industry, Packard’s share is being 
upped to 135,000 units for the year. 
This is contrasted with 62,000 units 
sold by the company in 1952. Pack- 
ard has scheduled immediate produc- 
tion of 1900 of its Caribbean sport 
models for this year, claims that 
orders for these already are on hand. 

The new merchandising program is 
being pushed energetically with new 
dealers being signed up at the rate of 
about 50 per month. Packard now 
has 1600 dealers on the books, the 
being 1800. 


Snyder, Thomas Slated 
for Chrysler Board 


Two new nominees for directors of 
Chrysler Corp. will be submitted to 
stockholders at the annual meeting 
Apr. 21. They are Carl J. Snyder, 
vice-president and operating manager, 
and C. B. Thomas, Chrysler vice-pres- 
ident and president of Chrysler Ex- 
port Corp. If elected, they will suc- 
ceed Herman L. Weckler, vice-presi- 
dent and general manager, and Carl 
Breer, engineering consultant, both of 
whom are retiring as directors. 


Mess of the AUTOMOTIV 


Studebaker 1952 
Sales Hit Peak 


Although Studebaker produced 
about 19 per cent fewer passenger 
cars and trucks last year than in 1951 
because of materials restrictions, de- 
fense work showed a sharp increase 
so that sales hit an all-time high. Ac- 
cording to the company’s financial 
statement for 1952, income from sales 
and other sources totaled more than 
$586.1 million as compared to $504 
million the previous year, or an in- 
crease of 16 per cent. Net income also 
showed an increase from 1951 totaling 
more than $14.2 million, an increase 
of 15 per cent over the previous year. 
Earnings did not set a record, how- 
ever, having been exceeded in 1948, 
1949 and 1950. Last year military 
sales accounted for about 36 per cent 
of the company’s total business. Pro- 
duction of military trucks will end 
sometime this year but output of jet 
aircraft engines will be substantially 
higher than it was last year. The com- 
pany expects to build about 350,000 
cars and trucks this year, which would 
be a record for Studebaker and ex- 
ceed 1952 production by 65 per cent. 
Last year Studebaker produced 231,- 
837 units. 


Aircraft Industry 
Nears Peak Rate 


The aircraft industry expects to 
hit its peak production and employ- 
ment rate under the limited emer- 
gency program within the next ten 
months. By the end of this year em- 
ployment is expected to hit 800,000, 
which is considerably below the World 
War II peak of 1.25 million in 1943. 
Payrolls this year, however, will total 
about $3.3 billion, matching the war- 
time peak with only two-thirds as 
many employes. 


Chrysler Defense Orders 

Chrysler Corp. has been awarded 
$155 million worth of additional de- 
fense contracts. Largest of the three 
new contracts is one for tank guns 
totaling more than $105 million. An- 
other order for spare parts amounts 
to $43.6 million and a third for en- 
gineering services totals more than 
$7.2 million. 
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Use Tank Plant 
for Automatic Drives 


Ford Motor Co. will convert its 
tank plant near Detroit to production 
of automatic transmissions when its 
defense contract there is completed 
late this year. The plant will add to, 
rather than replace, automatic trans- 
mission production facilities already 
operating at Cincinnati, where an ex- 
pansion previously had been planned. 
Production schedules at Cincinnati 
and at Borg-Warner Corp., which sup- 
plies part of Ford’s needs, will be in- 
creased. 


Chrysler-Cunningham 
Wins Sebring Test 


The Chrysler-powered Cunningham 
roadster narrowly squeezed out first 
place in the Sebring (Fla.) Grand 
Prix of Endurance on Mar. & A 
British Aston-Martin was second in 
the 12-hr race, followed by three 
Jaguars. 

Winning average speed was 74.9 
mph over the winding 5.2-mile cir- 
cuit. Top speeds of over 130 mph 
were reached on the 1500-yd straight- 
away. 

Displacements were 183 cu in. for 
the Aston-Martin, 210 cu in. for the 
Jaguar, and 331 cu in. for the Chrys- 
ler-Cunningham. 


Tool and Die Workers 
Get Higher Pensions 

As a result of voluntary reopening 
of a five-year contract between mem- 
ber companies of the Automotive Tool 
and Die Manufacturers Association 
and two UAW-CIO Locals, pensions 
for 10,000 employes in the Detroit tool 
and die industry will be increased as 
much as $35 a month. Under the new 
agreement, maximum pensions now 
range up to $135 a month after 25 
years service at age 65 or older, in- 
cluding social security benefits. Other 
changes include provision for early 
retirement with the minimum years 
service reduced from 25 to 10, an in- 
crease of $30 a month and a decrease 
in minimum years service to 15 for 
permanent disability, and a $500 death 
benefit payable to the beneficiary of 
retired employes. 
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FORMAL PACKARD RETURNS 


Custom eight-passenger limousine and sedan and six-passenger formal sedan are now 

in production after 15 years. On 149-in. wheelbase, the larger cars are said to be 

sold out in advance. Prices for these models start at $7095, $6895, and $6771 respec- 
tively; equipment is extra except for Ultramatic on formal sedan. 


Makers Aid Dealers 


The automobile industry well 
aware that merchandising of used cars 
may well prove the key to continued 
high new car sales this year. It is 
reconized as an important problem and 
all companies are actively promoting 
merchandising programs for their 
dealers. Oldsmobile has started an 
intensive series of used car merchan- 
dising conferences. The program will 
include 94 two-day conference meet- 
ings conducted by five two-man teams 
of marketing experts from the Gen- 
eral Motors Institute at Flint. Pack- 
ard also has 22 training schools go- 
ing, with emphasis on used car mer- 
chandising. 


GM 1952 Sales Hit Peck; 
Net Below ‘50 and ‘49 


Although Motors Corp. 
sales last year exceeded the previous 
all-time high set in 1950 by $1I& mil- 
lion, net earnings were third highest 
on record. Net 
amounted to $559 million, representing 
a return of 7.4 per cent on sales of 
$7.549 Million. This compares with 
earnings of $506 million on sales of 
$7.466 billion for a 6.8 per cent re- 


General 


income in 1952 


turn in 1951. Highest earnings year 
on record was 1950 when net income 
was more than $834 million on sales 
exceeding $7.531 billion. 

GM points out that income last year 
was increased by including $30 million 


of deferred earnings on Canadian op- 
erations earned in previous years, by 
elimination of a $35 million defense 
emergency conversion and tooling item 
which was in the 1951 budget, and by 
a larger proportion of defense sales 
last year. The breakdown on sales 
shows $6.097 billion in civilian prod- 
ucts and $1.452 billion in defense 
items, compared with $6.705_ billion 
and $761 million, 
previous year. 
Total taxes paid by General Motors 
on its operations last year mounted 
to $1.107 billion, including $943 mil- 
lion in federal and foreign income 
taxes and $964 million in state, local, 
and social security taxes. The cor 
taxes last 
year totaled $158 million. In addition, 


respectively, the 


poration’s excess profit 
sales and excise taxes collected by 
GM on its products totalled $472 mil 
lion, bringing the total tax figure for 
the year to $1.57 million, or about 
4% times the amount paid in divi- 
dends on common stock. 

General Motors spent $629 million 
last year for real estate, plants, and 
equipment including special tools. Only 
half the expenditure came from de 
preciation reserves, with the balance 
coming from earnings and by deple 
tion of working capital. The latter 
item declined $266 million during the 
year. Since the end of 1945°GM has 
expended about $2.5 billion for im 
provement and expansion of plants 
and facilities 
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Ford Remodels Rotunda 
for 50th Anniversary 


Its famous Rotunda at Dearborn will 
be reopened to the public about the 
first of June as part of the company’s 
50th anniversary observance, Ford 
Motor Co. nas announced. The build- 
ing, which was built for the Chicago 
World’s Fair in 1934 and later moved 
to Dearborn, has been completely re- 
modeled. Up to about a year ago it 
had been used by Ford as an office 
building and since that time has been 
undergoing renovation, including ani 
mated displays, sculptures, murals, 
and dioramas depicting how science 
and manufacturing skills convert raw 
materials into finished products and 
advance standards of living. Other 
displays and exhibits have been fash- 
ioned to show the contribution of basic 
industries to the production of auto- 
mobiles. 


Novel Muffler 


Considerable interest was aroused 
in industry circles when Buick an- 
nounced the adoption of a muffler 
system free from power loss. Im- 
provements were made to reduce re- 
striction in the system. The tubes 
which carry gases through the muffler 
are carefully rounded for easy gas 
flow. Moreover, the gas tubes in 
these mufflers are believed to be the 
largest used in the industry. 

The entrance tube to the muffler 
also is unique. Not only is it consid- 
ered to be the largest used in the 
industry but it is formed with a pat 
ented reverse taper. The outlet end 
is % in. larger in diameter than the 
inlet end, in venturi fashion. This 
taper serves the dual function of 
slowing down the velocity of the ex- 
haust gas and at the same time con- 
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FOUR-SEATER 


The Moretti 600 series 
introduced in Italy 
last year has become 
popular. The four-cy/ 
ohv engine gives 23 
hp of 4250 rpm. 


verting the velocity head into a pres- 
sure head which is used to force the 
yas through the muffler. The tailpipe 
used on the Buick V-8 is 2%-in. in 
diameter, the largest ever used by 
the company. 


Worker Shortage 


The labor problem is becoming 
acute with recruiting of new workers 
from various parts of the country 
ayain in evidence to meet the needs 
of all-out vehicle production plus de- 
fense work. General Motors has 
started to hire women in consider- 
able numbers, a practice it had aban- 
doned following the peak days of 
World War II. 


of the AUTOMOTIVE 


Rules Changed for 
Economy Run 


The 1953 Mobilgas Economy Run 
sponsored by General Petroleum 
Corp. will be held Apr. 20-22, 1953. 
The course will again be from Los 
Angeles to Sun Valley, Ida., a dis- 
tance of more than 1000 miles, Prin- 
cipal change this year is the reduc- 
tion in the number of competing 
classes of cars, Last year there were 
11 classes for the standard, four- 
door, stock cars, including two special 
lightweight divisions. By contrast, 
this year, there are four price classes 
—low, low- medium, upper - medium 
and high—and one special lightweight 
classification. 

All competing cars in the high 
price class will be equipped with 
automatic transmissions, while in 
lower price divisions cars will be 
permitted to compete with either 
standard (including overdrive) or 
automatic transmission. 

This year’s Economy Run is again 
sanctioned and supervised by the 
AAA, The event is limited to 1953 
stock-model passenger cars of U. S. 
manufacture for price class and 
sweepstakes awards based on mile- 
age performance. 


1953 NEW PASSENGER CAR REGISTRATIONS* 
Arranged by Makes in Descending Order According to the January, 1953 Total 
Per Cent of Total 
January December January January January 
MAKE 1 1952 1952 1 
Ford 76,617 80,172 39,815 19.85 13.22 
Chevrolet 69.933 76 66 790 18.11 22.17 
Plymouth .. “ 47,002 52,064 40,378 12.17 13.41 
Pontiac 26,845 22,769 22,362 6.95 7.42 
Buick 26,102 23,991 23,498 6.76 7.80 
Dodge 21,604 23,529 16,367 5.59 5.43 
Mercury 19,831 22,573 12,299 5.13 4.08 
Oldsmobile 8, 17,255 15,831 4.87 5.25 
ash 12,763 12,801 8,993 3.30 2.98 
Studebaker 11,704 15,803 14,879 3.03 4.94 
Chrysler 11,702 11, 366 9,524 3.03 3.16 
De Soto 9,356 10,151 6,599 2.42 2.19 
Cadillac 8.118 4,777 4,473 2.10 1.48 
Packard 6.450 6,149 4,409 1.67 1.46 
Hudson 5.316 5,683 5.099 1.38 1.69 
Willys 4,416 3,858 1,752 1.14 .58 
Lincotn 2,929 2,890 942 
Kaiser 2,621 3,506 2,808 .68 
Henry J 1,302 1,792 2,326 wu 7 
MG (British 583 573 367 15 12 
Ford (British 467 352 305 12 .10 
Jaquar | British 364 386 183 .09 06 
Hillman (British 363 377 274 09 09 
Austin | British 342 322 406 09 13 
Allstate 66 90 60 02 02 
Misc. Domestic 85 74 309 .02 .10 
Visc. Foreign 542 519 331 “4 W 
Total All Makes 386 221 399 906 301,379 100.00 100.00 
* Based on data from RK. L. Polk & Co 
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Used Cars Support 
New Car Market 


Used cars comprise the base for a 
healthy new car market which will 
average 5 to 6 million units a year 
over the next few years, according to 
W. F. Hufstader, General Motors vice- 
president. He says that of 38 million 
cars in use today 16 million, or 44 per 
cent, are classified as new cars with 
22 million, or 56 per cent of the total, 
representing used cars. 

He adds that if the used car popu- 
lation increases to from 17 to 18 mil- 
lion and levels off at that figure it will 
support a 5 to 6 million new car mar- 
ket annually. By 1961, he predicts, 
the traditional pre-war ratio of one- 
third new cars to two-thirds used will 
prevail in the automobile population 
and that the used car owner group 
will total about 35 million. On this 
basis total car ownership by that time 
would be 52% million. 

Mr. Hufstader also says that the 
normal pre-war depreciation rate of 
two per cent a month from the time 
of sale on new cars had not yet been 
reached in the post war period, and 
that last year General Motors dealers 
showed a gross profit on used car op- 
erations. Since the end of the war, 
he adds, dealers have been wholesaling 
used cars at twice the normal rate. 


Ford Revives Plans 
for New Office Building 


Plans to build a new 12-story ad- 
ministration building at Dearborn to 
house its central staff offices have been 
revived by Ford Motor Co. Originally 
the project had been planned for 1950 
but was deferred when the Korean 
war started. Plans for the building 
have been modified considerably since 
that time in line with changes in the 
company’s office space requirements. 
The building will be 532 ft long, 84 
ft wide, 190 ft high, and will provide 
approximately 640,000 sq ft of floor 
space. It will be air-conditioned 
throughout and have movable interior 
partitions to provide maximum flexi- 
bility of arrangement. It is on a 120 
acre site and will be occupied by about 
3000 employes. A three-story attached 
building will provide employes cafe- 
teria and dining rooms and other ser- 
vices, including enclosed parking facil- 
ities. 
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Somerville Made V.P. 
of Sales for Dodge 


In a reorganization of the top level 
sales staff at Dodge Div. of Chrysler 
Corp., R. C. Somerville, formerly vice- 
president and a member of the board 
of Plymouth Div., will assume the post 
of vice-president in charge of sales 
and a member of the board. At the 
same time, L. F. Desmond, previously 
sales manager of passenger cars, has 
been named general sales manager to 


ADD TRUCKS 


Reo tandem, top, has 
legal payloads upped 
one-third, with Ross 
full power steering 
allowing 14,000 Ib 
front axle. New GMC 
270 engine of 130 hp 
has 7.5:1 compression 
ratio on std fuel, is 
used in 400-27 series, 
center. Mack announces 


four-wheel-drive COE 
for increased payload 
through use of alumi- 
num and weight redis- 
tribution. 


succeed E. C. Dock, who has resigned 
to take an automobile dealership. In 
his new post Mr. Somerville will have 
full responsibility for all the sales ac- 
tivities for Dodge passenger cars and 
trucks. 


Magnafiux Moves 


The plant and general offices of 
Magnaflux Corp. have been moved to 
7300 W. Lawrence Ave., Chicago 31, 
I!l., to enlarged facilities. 


January 
1953 


Region 
New land 
Middle Atlantic 
South Atlantic 
East North Central 
East South Central 
West North Central 
West South Central 
Mountain 
Pacific 


Total United States 


States comprising the various regic 

Zone 3; Del.. D. of C., Fla., Ga., 4 
Ala., Ky., Miss., Tenn. Zone 6 
Ariz., Colo., Ida., Mont., Nev 


REGIONAL SALES OF NEW PASSENGER CARS 


Per Cont Change 


January over January over 
December January 1952 


+ 

25.62 

+ 


+3 


1. 
5 
2 
2. 
2 
3 


R.1.. Vt. Zone 2; N. J 
Ind... Mich. Ohio, 
7, Ark. La. Oki, Tex 


Zone 5; 
Zone 5; 


\de 
vhs 
~ 
Q 
December January ‘ 
20,350 20,341 15,877 +28.17 
60, 865 81,715 52,132 + 16.76 
48,705 48, 298 42.412 414.84 
101.709 102.674 74,837 + 35.91 
19,232 18,942 14.882 429.23 
32, 169 33,878 32.385 04 67 
44,158 33, 367 29,535 34 $49.51 
13.082 13,400 8955 37 + 46.09 
45.951 47.291 30.364 83 + 61.33 
386,221 399,906 301.379 28.15 
wns are: — Zone 1; Conn., Me., Maan., N N.Y 
id. N.C.,8.C. W. Va.—Zone 4: 1 
(tah, Wyo. Zone Cal., Ore, Wash 
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NEW CONTACT WELDER 


Douglass Aircraft Co. is testing this Taylor-Wintield 800-kva flashwelder it specified 
to handle bars and tubes of steel, titanium or other metals with joining areas of 12 sq 


in., up to 12 #*# long. Clamping force is 40 tons. It will weld landing gear parts 
and struts for C-124 Globemaster and later for the RB-66 bomber. 


Thompson Buys Holley 
Plant in Michigan 


Thompson Products, Inc., has pur- 
chased the Portland, Mich, plant 
owned by Holley Carburetor Co. and 
vacant since last fall when the opera- 
tion there moved to Kentucky. 
The 70,500 sq ft plant is located on a 


was 


91 acre site and will bring to three 
the number of Thompson 
plants in Michigan. It will 
the Portland Works and for 
production of tie rods, drag’ links, 
truck bearing housings, tractor steer- 


Products 
be called 
used 


ing parts, and machine socket assem- 


Plans call for eventual transfer 
of all truck and tractor parts opera- 
tions from the Detroit plant to the 
Portland Works in order to make room 
for new passenger car parts business. 


blies. 


Trailer Coach Sales Rise 


Sales of trailer coach mobile homes 
totaled an all-time record $319.9 mil- 
lion during 1952, according to the an- 
nual report of the Trailer Coach 
Manufacturers Association. This was 
an increase of more than 28 per cent 
1951. Unit sales of 83,054 mo- 
bile homes were up 25 per cent. 


over 


January, 1953, Retail Car 


Sales Valued at $820,000,000 


Sales Doliar Volume 
Price Group Units % otf Total Dollars % ot Total 

Under $2,000 206 341 53.81 $372. 549 696 45.41 
$2,001 to $2,500 104 994 27.38 233 905 958 28.51 
$2,501 to $3,500 54.352 14.17 147 329.929 17.96 
Over $3,500 17, 786 4.64 66 585.534 8.12 

Total 383.473 100 00 $820 .371,.117 100 00 

*—4"aleulated on basis of new car registrations, as reported by ROL. Polk & Co. in conjunction with advertised delivered 
price at factory of four door sedan or equivalent mode! Joos not ieclude transportation charges or extra equipment 

{— New registrations of American made cars only. Does not wclude imported foreign cars 
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Electric Auto-Lite 
Building New Plant 


Auto-Lite Co. started 
construction of a $2 million plant at 
Toledo. It will comprise more than 
225,000 sq ft of area and adjoins one 


Electric has 


of the company’s present plants, of 
which Auto-Lite will have seven in 
Toledo the new plant is com- 
pleted. Cost of equipment and the na- 
ture of products to be produced are 
confidential the plant will 
devoted largely to military work. 


when 


since be 


FMC Buys Tool Firm 


Food Machinery and Chemical Corp. 
has acquired the Milwaukee Equip- 
ment Manufacturing Co., producer of 
rotary tillage equipment. The newly 
acquired company will be operated as 
a subsidiary of Food Machinery and 
affiliate of the corporation’s 
Bolens Products Div. which produces 


as an 


garden tractors and power lawn mow- 
ers at Port Washington, Wisc. 


New Ryerson Plant 
Joseph T. Ryerson & Son, Inc., an- 
nounced that construction had begun 
on a completely new and much larger 
steel service plant for the firm’s op- 
erations in Milwaukee, Wise. 

Property at S. 84th St. and the 
Milwaukee railroad is the site of the 
new building which will replace the 
present plant from which the com- 
pany has been doing business since 
1925. 

The new steel service plant, which 
will consist of two large building 
units and an office building, will have 
approximately 166,000 sq ft of floor 
space which is about three times the 
plant capacity. The plant 
will be heated, to preserve and pro- 


present 


tect the finish of special quality 
steels. 
Much new equipment for cutting 


and iandling steel will be installed, 


including a powerful high speed fric- 
steel 
shapes, an electric eye machine for 
plate, and 
plate shearing equipment. The 
plant is scheduled for comple- 
tion early in 1954. The plant will 
and diversified 
stocks of carbon, alloy and stainless. 


tion saw for cutting structural 


flame cutting heavy steel 


new 


new 


carry larger more 
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AND AVIATION INDUSTRIES 


MAKES BARS FOR DETROIT 


A 50,000-sq-ft plant has been opened by Bliss & Laughlin, Inc., for production of 


cold finished bars, both in carbon and alloy steels. 


Located at Eight Mile and 


Hoover Rds., Detroit, the new facility is the fourth B&L plant. 


Engine Deposits 
Made Radioactive 


A new research technique for study- 
ing deposits in engines was an- 
nounced last month in a paper deliv- 
ered by Dr. H. P. Landerl and Dr. 
B. M. Sturgis, of the Du Pont Co. 
before the American Chemical So- 
ciety. 

The new procedure involves the use 
of motor fuel containing radioactive 
tetraethyl lead. The location and dis- 
tribution of the radioactive lead salts 
which this additive deposits within 
the combustion chamber can be de- 
tected later by means of x-ray film. 
This new technique makes it possible 
to observe the formation and removal 
of deposits during a relatively short 
time at any stage of the deposit 
growth. It is now possible to deter- 
mine where the deposits are forming 
at any stage of their development, it 
was explained. 


Federal-Mogul Net 
Shows Small Drop 


Federal-Mogul Corp. reports a three 
per cent drop in sales for 1952 from 
the previous year to slightly more 
than $35 million. Net earnings also 
declined to more than $2.734 million 
compared with $2.915 million in 1951. 
Taxes, however, also showed a de- 
crease totaling $3.3 million last year 
compared with $5.845 million in 1951. 
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Bliss & Laughlin Opens 
New Plant at Detroit 

Bliss & Laughlin, Ine., soon will 
start production of cold drawn steel 
bars in a new plant at Detroit. The 
new plant is the first unit of a series 
of four scheduled for the Detroit site 
and 50,000 sq ft of 
It is located on a 12-acre tract 
at the northern edge of Detroit and 
will about $1.5 million for the 
equipment. Initially bar 
stock up to three in, maximum diam- 
eter will be produced. Bliss & Laugh- 
lin, one of the largest non-integrated 
producers of cold drawn steel prod- 
ucts, chose the Detroit location because 
of its proximity to automotive custo- 
mers. Main plant is at Harvey, IIl., 
with branches at Bulfalo, N. Y., and 
Mansfield, Mass. 


contains about 


space. 


cost 


plant and 


. Perfection Develops New Truck Heater 


Perfection Stove Co. has developed 
a new type automotive heater de- 
signed for use on trucks, tractors, or 
automobiles in subzero areas. Princi- 
pal use of the heater, which has a 
60,000 BTU capacity, is for vehicles 
operating in regions with tempera- 
tures down to 60F below zero. It can 
be mounted under the hood or be- 
tween the radiator and grille and can 


be made either completely automatic 
for thermostatically controlled heat- 
ing or may be operated manually. It 
burns gasoline, kerosene, or No. 1 
fuel oil and is equipped with elec- 
tric ignition and electrically-powered 
blower. It measures 8 by 11 by 24 in. 
and sells for less than $200. It warms 
the engine coolant, cab, and even the 
cargo of semi-trailers. 


1953 NEW TRUCK REGISTRATIONS* 
Arranged by Makes in Descending Order According to the January, 1953 Total 
Per Cent of Total 
January December January Januar y January 
MAKE 1953 1952 1952 195. 1952 
Chevrolet 25,174 25,675 19,455 34.67 32.61 
Ford 18,328 16,990 12,986 25.24 21.77 
International 7,737 6,205 6,650 10.66 11.15 
ge 7,655 7,684 7,979 10.54 13.37 
G.M.C. 7,068 6.514 5,969 9.73 10.00 
Studebaker 2,210 2,194 2,114 304 3.54 
Willys Truck 1,038 1,110 897 1.43 1.50 
Willys Jeep 826 967 581 1.14 97 
White 780 652 977 1.07 1.64 
Mack 490 517 536 67 90 
Reo 283 253 239 40 40 
Diamond T 247 227 288 | 48 
Brockway 154 177 \17 21 .20 
Diveo 149 166 254 21 43 
Federal 127 81 52 
Autocar 95 140 142 13 24 
Kenworth §2 40 47 07 08 
Pontiac 42 4 74 06 12 
F.W.D. 38 38 76 05 13 
Peterbilt 21 10 19 .03 
Misc. Domestic 60 154 189 08 32 
Misc. Foreign 32 24 al 03 
Total Makes 72,606 69.949 59 661 100.00 100.00 
* Based on data from R. L. Polk & Co 
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Men in the Hews 


Current Personnel Appointments and Changes at Plants of Automotive Manufacturers and Their Suppliers 


Dodge Div., Chrys- 
ler Corp.—Edward H. 
Rice is now truck sales 
supervisor. 


@ 


Budd Co.—-Samuel C. Horst recently 
was appointed chief estimator. 


Pontiac Motor Div.—Three promo- 
tions raised Myron L. Leighton to gen- 
eral superintendent of the afternoon 
shift, Lawrence Olk to assembly plant 
superintendent, and Jerry E. Dunni- 
gan to assistant superintendent, 


Hyster Co.—William 
M. Campbell has been 
named manager of the 
Peoria, IIl., division. 


Consolidated Engineering Corp. 
Hugh F. Colvin has been promvted to 
vice-president and treasurer. Peter J. 
Totino is now chief process planner. 


Mack Trucks, Ine. — Albert G. 
Crockett is now in charge of public 
relations. K. L. Fitts is manager of 
off-highway truck sales. 


Goodyear Tire & Rubber Co.--Rob- 
ert C. Case recently became chief en- 
gineer of the tire design division. 


Pontiac Motor Div.—-George A. De- 
laney, chief engineer, was elected to 
the board of the American Standards 
Association, as nominee of the SAE. 


Titeflex, Inc.— Recent promotions 
raised Henry S. Elder to executive 
vice-president, George K. Licht to 
vice-president in charge of produc- 
tien, and John J. Phillips to vice- 
president in charge of sales and en- 
gineering. 
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Detroit Stamping 
Co.—William H. Rob- 
erts was elected vice- 
president and secre- 
tary, succeeding John 
Beck and H. G. Rob- 
erts who have been 
semi - active in these 
capacities recently. 


Borg-Warner Corp.—In a major re- 
organization, L. G. Porter, treasurer, 
is now administrative vice-president 
and treasurer; R. S. Ingersoll, presi- 
dent of Ingersoll Products Div., is now 
also administrative vice-president of 
the parent corporation; and Robert 
W. Murphy, general counsel, is also a 
vice-president. 


ACF - Brill Motors 
Co.—Capt. S. J. Zeig- 
ler, USN (Ret.), has 
been appointed devel- 
opment manager of 
research and develop- 
ment. 


Houdaille-Hershey Corp. — Charles 
(. Conley fills the new position of 
supervisor of research. 


A. Schrader’s Son, Div. of Scoville 
Mfg. Co.—John Hoerger has retired 
as Pacific Coast manager. Richard C. 
Maxwell is now Los Angeles man- 
ager, and Clarence M. Huffman is Pa- 
cific Coast manager of accessory sales. 


Trailmobile, Inc.—Arthur W. Lang 
was named manager of the new Day- 
ton, O., factory branch. 


Timken Roller Bearing Co.—Rich- 
ard K. McConkey was promoted to 
assistant general manager of the In- 
dustrial Div. recently. 


Piasecki Helicopter Corp.—William 
Davey was raised to director of man- 
ufacturing following the resignation 
of Ernest Wenigman as vice-president 
of manufacturing. Neal L. Stetson 
was promoted to production manager. 


Ainsworth Mfg. Corp. — Charles W. 
Weiler, Jr., was appointed assistant secre- 
tary and Frank Komerska was named De- 
troit plant manager. 

Evans Products Co.—Oscear A. Pratt 
and F. H. Harl have joined the com- 
pany as production control manager 
and superintendent of main plant pro- 
duction, respectively. 


Carboloy Dept.—Vernon H. Dearle will 
retire June 1 as manager of the Michigan 
sales district. Lt. Col. Peter J. Jensen has 
returned as manager after a tour of duty 
with the Ordnance Corps. 


Nash Motors Div.—R R. Compton, 
former zone manager, succeeds N. F. 
Lawler as central division manager. 
Lawler has joined Geyer Advertising, 
Inc. 


Bendix Aviation Corp.—FElection of 
Lawrence A. Hyland as vice-president 
in charge of engineering has been an- 
nounced. 


American Brake Shoe Co.—John F. 
Ducey, Jr., is now vice - president; 
George EF. Anne is assistant vice-pres- 
ident, and Daniel J. Wagner is district 
sales manager of the Brake Shoe and 
Castings Div. 


Steel Products Engineering Co.— 
Delmond L. Getz has been elected 


vice-president for engineering. 
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National Advisory Committee for 
Aeronautics — Five Caltech faculty 
members appointed to the committee 
include Profs. Clark B. Millikan, Hans 
W. Liepmann, Frank E. Marble, Ern- 
est E. Sechler, and Dr. A. J. Stosick. 


Clearing Machine Corp.—Gordon M. 
Summers recently was named chief 
engineer of the Hamilton, O., plant. 


Standard Products 
Co. — Donald G. 
Wright, formerly with 
Chrysler, has joined 
the firm as assistant 
to the president. 


Flxible Co.—New titles of eastern 
and western sales managers were 
given to Harold E. Hilty and Joe F. 
Gettrust. 


Ryan Aeronautical Co.—Curis L. 
Bates, formerly with Northrop, has 
joined Ryan as assistant director of 
engineering. 


Goodyear Tire & 
Rubber Co. — R. B. 
Warren has been nam- 
ed manager of the in- 
dustrial products de- 
partments. 


Engineering Div., Chrysler Corp. 
Ira E. Johnson was named general 
manager, Arnold Steckling chief engi- 
neer and assistant to the general man- 
ager, and Wallace E. Zierer supervis 
ing experimental engineer of the 
proving grounds. 


Aireraft Industries Association 
George H. Buchner, of Northrop Air- 
craft, has been elected chairman of 
the spare parts committee. John B. 
Clark, also of Northrop, has been 
elected chairman of the industrial re- 
lations committee. 


Consolidated Vultee Aircraft Corp. 
Goldon Wolcott is now manager of 
the Dayton, O., office. 


North 
L. 8. 


American Aviation, Ince. 
Wait is now assistant to the 
vice-president. 


Carboloy Dept. of General Flectric 
Co.— Orville B. Lefko has become su- 
pervisor of marketing budgets and 
forecasting. 
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Yale Materials Handling Div. of 
Yale & Towne Mfg. Co.—Carieton P. 
Adams is advertising manager and 
Newcombe C. Baker, Jr., is manager, 
special sales promotion. 


Clark & Bobertz, Inc. — Appoint- 
ment of Alex P. Golden as director of 
the public relations and publicity de- 
partment has been revealed. 


Houdaille - Hershey 
| Corp.—Frank G. Fish- 
© er has been promoted 
to general manager, 
and remains vice-pres- 
ident. 


U. S. Steel Corp. — § 
George Reynolds, 
Jr., recently became 
assistant director of 
market development. 


Briggs Mfg. Co. — 
Election of George W. 
Drysdale, _vice-presi- 
dent in charge of man- 
ufacturing, to the 
board has been an- 
nounced. 


General Electric Co., Aero & Ord- 
nence Systems Div.—Heads of two 
new operations are Dr. Richard W. 
Porter, guided dept., and 
I'red. B. Law, aircraft products dept. 


missiles 


Scintilla Magneto Div. of Bendix 
Aviation Appointment of 
Thomas Z. Fagan as director °f sales 
and service and William A. Uline as 
yeneral sales manager have been an- 
nounced, 


Corp. 


Pump Div., Eaton Mfg. o.—W. 
Ross Eames was named assistant to 
the general manager, Louis A. Selin 
is assistant sales manager, Nicholas 
A. Noreyko is assistant chief engi- 
neer, and Richard H. Berge is assis- 
tant plant manager. 


Cessna Aircraft Co.—Del Roskam 
recently was promoted to vice-presi- 
dcnt-manufacturing. 


Lear, Inc.—T. K. Greenlee was ap- 
pointed chief electro-mechanical engi- 
neer of a new department in the 
Grand Rapids, Mich., plant. 


AC Spark 
Schwarze, left above, is now assistant 
chief engineer, automotive and defense 
products. Martin J. Caserio, right, is now 
resident assistant chief engineer under 
Schwarze. Donald F. Ayres, below left, 


Plug Div. — Bruce H. 


succeeds Schwarze at Milwaukee as resi- 
dent assistant chief engineer, defense 
products. John E. Schultz moves up to 
administrative engineer in charge of the 
research and development section, suc- 
ceeding Ayres. 


Wagner Electric Corp.-W. B. Me- 
Millan succeeds Charles B. Fox, who 
died recently, as director. 


Necrology 


Mare Birkigt, 76, founder and 
chief engineer of Hispano-Suisa 
Co., died in Geneva, Switerland, 
on Mar. 15. 


George D. Wilson, 69, early 
car body builder lately represen- 
tative for Howell Electrie Motor 
Co., died at Detroit on Mar. 3. 


John M. Clark, 69, retired 
vice - president of Purolator 
Products, Inc., died at Miami 
Beach, Fla., on Mar. 5. 


Stanley H. Swarthout, chief 
process engineer at Deleo Appli- 
ance Div. of General Motors 
Corp., died Mar. 6 at Rochester, 
N. Y. 


Richard Knight LeBlond, 
founder and chairman of R. K. 
LeBlond Machine Tool Co., died 
Mar. 17 at his home in Cin- 
cinatti, O. 
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Closeup at the left shows a six station 
Hartford Automatic single purpose 
machine rough and finish reaming two 
cored holes, plus drilling two holes at 
different angles in die cast aluminum 
housings. 


This view shows a four station Hartford 


vertical dial type machine drilling, 
coredrilling and counterboring five 
holes in aluminum valve bodies. 


Hartford Special is ready to design 
and build a special purpose drilling 
and tapping machine to boost your 
production, too. Why not write for 
more information, 


HARTFORD. 


Automatic 
THREAD 
ROLLERS 


THE HARTFORD SPECIAL MACHINERY CO., HARTFORD 12, CONN. 
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New “ticker” for tanks 


Rumbling over rugged terrain... crushing enemy obstacles 


. surviving heavy fire—our “GL.” tanks must have powerful, 


dependable engines to stay “alive” in combat. That's why 
the Army Ordnance Corps relies on Lycoming to turn out 
air-cooled “tickers” for new-type tanks now in production, 


Maybe you need a complete engine, or a single precision part. 
Maybe you have “only an idea” in the rough or blueprint 
stage that needs development. Or a metal product 

that needs precise and speedy fabrication. In any case 

look to Lycoming! Lyeoming has a long-tested reputation 

for meeting the most exacting and diverse metal-working 
requirements, both industrial and military. Whatever your 
problem — look to Lycoming! 


Lycoming’s wealth of creative engineering ability, 
its 2'> million square feet of floor space, its 6.000-plus 


machine tools stand ready to serve your needs. 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES + PRECISION-AND- 
VOLUME MACHINE PARTS ¢ GRAY-IRON CASTINGS © STEEL-PLATE FABRICATION 


FOR RESEARCH FOR PRECISION PRODUCTION 


Mine 


BRIDGEPORT. LYCOMING DIVISION 
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For a dependable 
tank “heart” — 


500 horsepower’s worth 


of rugged air-cooled 
engine—U. S. Army 
Ordnance looks to 
Lycoming’s 


precision production. 


Lycoming-Spencer Division 
AVCO Manvfacturing Corp. 

652 Oliver Street 

Williamsport, Pa. 

Please send me further information on 
Lveoming'’s varied abilities and 


Name 

Firm Pathe 
Address — 
City State 
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ritain B 


finishes with absolute certainty piece after 
aiece, hour after jour, day after day. 


THe New Britain Macnine Company 


New Britain-Gridley Machine Division, New Britain, Connecticut 


NeW BRITAIN 


- + « Machines for Making Progress 
Automatic Bar and Chucking Machines 


Precision Boring Machines hilomalixz,.. 
Lucas Horizontal Boring, Drilling and Miliing Machines 


New Britain +6f* Copying Lathes 
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A NEW BOOKLET.. 


“BAKELITE 

| Polyester Resins 
for 

Reinforced Plastics” 


GET YOUR COPY NOW! 


Reinforced plastics made with Bakexrre Polyester Resins are 
introducing new concepts of structure and design to industry. Rests 


They are remarkably easy to fabricate, requiring little or no mite 

pressure. They are light in weight, with a high strength-weight 

ratio. They can be given almost unlimited color, and have ex- 

cellent light-transmission characteristics. The superior electrical Here are some of the features covered in 
properties of polyester resins are well suited to the production this booklet: 


of electrical and electronic components where stringent dielec- 
tric specifications must be met. 
This booklet, available to you without cost, describes the PROPERTY TABLE 


several Bakevire Polyester Resins developed for reinforced 


FORMULATION 
plastics — gives the facts about their preparation, properties, - : 
processing, and use. Blends Additives Fillers 
For instance, Owens-Corning “Fiberglas” cloth was lami- Catalysts Accelerators Colorants 
nated with one type of Bakenrre Polyester Resin—BRSQ-193 Thinners and Solvents 
plus 10°; monomeric styrene. The resulting reinforced plas- 
tic, tested at standard conditions under USAF’ specification COMPOUNDING 
MIL-R-7575, showed these characteristics: Resin Mixing Working Life 
Ultimate Strength, Flexural, Flatwise......... 63,400 psi. REINFORCING MATERIALS 
Ultimate Strength, Tensile. . Settee sree 47,400 psi. PRODUCTION METHODS 
Ultimate Strength, Compressive, Edgewise.... 39,700 psi. . 
Diaphragm Molding Rubber Plug Molding 
Impact Strength, Edgewise, 
ee 20.53 ft. Ib./in. notch. Match Metal Die Molding Casting 


All of these values exceed the requirements of the speci- Production Equipment 


fication. Yet, the specific gravity of this reinforced plastic, RELEASE AGENTS 
which contains about 36 to 38 per cent resin, is only 1.8. 
FABRICATION 


These thermosetting materials are e specially useful) when Comenting 


strong, lightweight, large-scale moldings are called for, Boats, 
oil storage tanks, machine housings, furniture, radomes, plane 
cowlings, arctic sleds, and body armor are examples of their 
successful applications. 


Designers and engineers will want to know more about 
BakELITE Polyester Resins for reinforced plastics. Send for your t 
copy of this booklet now! 


ADE .MARK 


| Bakerite Company, Dept. PQ-59 (ea) 
A Division of Union Carbide and Carbon Corporation B 

| 30 East 42nd Street, New York 17, New York | reece (OO) manu 
| Please send me, without cost or obligation, a copy of booklet 1-10 | 
| “Bakecrre Polyester Resins tor Reinforced Plastics.” | BA K E L T E M P A N Y 
In | A Division of 

Name Title Union Carbide and Carbon Corporation 
| Company | UCC) 
- l 30 East 42nd Street, New York 17, N.Y. 
| City i Bakelite Company (Canada) Ltd., Belleville, Ont. 
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YEARS 


at W. F. & JOHN BARNES 


Presented here are a few of the milestones in machine tool building which, 
over the years, have helped industries achieve the goal of producing more 
and more goods for more and more people at a lower cost. In effect, the 
application of these early Barnes Machines trace the technological ad- 
vancement in machining methods. With this background, we are today 
better able to serve your current and future needs. 


1872 Foot-Powered Scroll Saw — the 
first Barnes-built industrial machine. 


1885 Open Frame Single Spindle Drill 
Press — belt-driven and hand feed. 


é 1900 Barnes Horizontal Radial Drill 
— used for automobile crankcase drilling 
4 — and boring work. 
j= 


1920 Single Purpose 20” Barnes Pro- 
duction Gang Driller. 


1925 Barnes Single Head Screw Feed 
Boring Machine — equipped with rotating 
table. 


1930 Barnes Special Vertical Single 
Point Boring and Reaming Machine — 
equipped with hydraulic feed unit. 


w. F. & JOHN BARNES COMPANY 


MULTIPLE SPINDLE DRILLING e BORING e TAPPING MACHINES | 
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One of the latest Barnes Auto- 
1952 matic 13-Station Progress-Thru 
Machines for drilling, reaming, 
chamfering and tapping V-8 
automobile engine cylinder heads. 
Machine is equipped with 82 
spindles and handles 78 machin- 
ing operations at a gross pro- 
duction rate of 185 pieces per 
hour. 


4 (Below) An Automatic Ketort 
ae Loading Machine is one of a 
2 variety of special equipment, such 
$ as glass handling machines, can 
me unloaders, carton uncasers and 
vey special conveyors designed and 
‘ ; currently built at Barnes for food, 
a> chemical and beverage industries. 


6-POINT MACHINE 
TOOL BUILDING SERVICE 


The creative and engineering skills of 
Barnes people today encompass a much 
broader held of industrial activity than ever 
before in the company’s 80-year history. A 
broad 6-Point Machine Tool Building 
Service is provided by experienced me- 
chanical, hydraulic, electrical, process, tool 
and fixture engineers working together 
toward a common goal. As a result, you 
get the benefit of a coordinated effort that 
saves time and trouble. 


| 
BARNES SPECIAL MACHINE TOOL BUILDING SERVICE INCLUDES... 
MANUFACTURING FACILITIES 4 SPECIAL ELECTRICAL and 
80 year background, pd. equipped plant CONTROLS—individually designed and built for 
pom me tooled to high production maximum safety and ease of control with circuits 
most dependable coord 


all machine functions. 
2 SPECIAL HYDRAULIC HANDLING a sonveves 


and built to meet JIC standards. | EQUIPM EnT—decignes and built reduce ‘ for 
engineered units assure smooth, dependable work handling, t ~maximum and Write Free Data 
Ask for free booklet “Coordi- 
6 COORDINATED DESIGN AND ENGINEER- 

lor each and Fixture work at crt 

assure accuracy of operation at high production Barnes. Team-work solves complex problems machine tool building service. 
speeds. quickly. Illustrates and describes modern 


machines and mass production 
techniques. 


312 S$. WATER STREET, ROCKFORD, ILLINOIS 


AUTOMATIC PROGRESS-THRU AND TRANSFER TYPE MACHINES 
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Enormous power-driven fixtures, such as the one scen here, are designed for rolling an entire tank hull into any required 
regular position to facilitate a variety of operations. At the right may be seen one of several Cincinnati-Bicktord radial 
drills mounted about this fixture for drilling of odd holes. Some repair welding also can be handled as shown in this view. 


Fisher T-48 Tank Plant 


VISHER Body Div., GMC, is once again building 
tanks in the Fisher Body Tank plant at Grand 
Blanc, Mich. It will be recalled that this enormous 

plant was built in WW IIL for Fisher tank production, 

and for some time between the end of the war and 

Korea was operated by the Buick Motor Division as 

# Warehouse for parts and as a national service center. 
Now Fisher is delivering T-48 


medium tanks, giants weighing 
some 49 tons. In converting the 
plant back to tank production for 
the new model, it was necessary to 


By Joseph Geschelin 


Fully Conveyorized 


add more floor space and at this writing the building 
encompasses about 1,200,000 sq ft of productive floor 
space under one roof, 

In its original conception by the Ordnance Depart- 
ment the T-4eé had a one-piece casting of armor plate 
for the enormous hull. This required only a moderate 
amount of welding. Since then it was found expedient 
to make a composite hull composed 
of a number of individual armor 
plate castings. While this change 
simplified foundry problems ma- 
terially, it brought with it a tre- 
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mendous increase in welding operations, re- 
quiring considerably more floor space, more 
welding fixtures and equipment, and a 
bigger crew of. skilled welders who are 
trained at the plant. 

Fisher engineers have designed some huge 
framing fixtures, bearing a technical simi- 
larity to body framing jigs, in which the 
sections of the hull are brought together 
and fitted accurately for welding into an 
integral unit. Because of the size and weight 
of the hull, welding positioners are bigger 
than those generally used in the metalwork- 
ing industry. When production is going full 
blast, the plant will have in operation about 
600 are welders of 400-amp capacity. Some 
of these are Westinghouse units, others 
were supplied by Hobart, and Lincoln 
Electric. 

Apart from the tremendous activity in 
the welding departments, machining op- 
erations on the hull, turret, and turret ring 
sections constitute the major part of opera- 
tions before the tank reaches final assembly. 
The metal cutting equipment required for 
these operations includes some of the 
largest and most massive machine tools 
known to the metalworking art. Scope of 
machining operations may be best avpreci- 
ated by looking at the sampling of illustra- 
tions reproduced here. 

Along one bay are the two major machine 
lines for the hull, running about 280 ft. As 
illustrated, one of the lines is really a huge 
transfer machine in which the various 


This out-sized Fellows gear shaper cuts the 300 gear teeth 


in the turret ring section. 
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Requirements of non-destructive testing are beginning to tax the 

limits of the larger commercial X-Ray equipment. At Grand Blanc 

they use this 2-million-volt General Electric X-Ray equipment for 
exploring the soundness of thick armor plate castings. 


Another example of the large machinery required even 

for the elements of the 148 is this big unit, provided with 

an indexing table and fitted with several multiple-spindle 

Baker heavy-duty drill heads. This set-up is used for drill- 
ing holes in the turret ring. 
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Versatile craneways in the plant are useful in the handling and trans- 
portation of heavy tank parts, fixtures, etc. In this view one of the 
hulls is being hoisted into position for loading onto a trailer. 


makes and types of machine tools are 
arranged about a floor conveyor system. 
The hull is moved progressively from 
station to station but remains locked in 
place at each station during the ma- 
chining stage. Along this line are found 
stations fitted with Morton milling 
heads, Mercury grinding heads, Inger- 
soll, Niles and Gray boring mills and 
milling machines. 

Another section of this long machine 
line is composed of individual stations 
at which the hull is held in a fixture ia 
the usual manner, installed vertically 
or horizontally depending upon the lo- 
cation of operations. Typical of such 
stations is the Niles boring mill setup 
in which three big Niles mills are ar- 
ranged about the central fixture. 

Enormous Niles mills, of 16-ft ca- 
pacity are found in a large battery, one 
example illustrated here showing the 
turning of turret ring bores in the big 
turret casting. 

Some of the biggest radial drills 
known to the art have been installed on 
the hull machine line. One of the ar- 
rangements, illustrated here, shows the 
setup for drilling odd holes in various 
locations about the hull casting. The 
hull is mounted in the huge turnover 
fixture to facilitate angular movement 
of the work. About this fixture are in- 
stalled two or three, as the case may be, 

of the large Cincinnati-Bick- 
ford radial drills. The same 
setup also is employed for 
repair operations—both 
drilling and welding. 

Unique radial drill ar- 
rangement is found in a 
similar installation which 
boasts several Kaukana units 
with universal drill heads. 
These are veritable giants 
capable of drilling in any 
angular position. 

One of the major machine 
lines is devoted to the manu- 
facture of turret ring sec- 
tions. Some impression of 
the kind of equipment used 
in this department may be 
gained from the illustration 
of the Baker multiple drill 


On the long conveyorized ma- 

chine line—big turret castings 

in the process of being bored in 

this Niles station. Both sides 

ere horizontally bored at the 
same time. 


At April 1, 1953 
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setup for drilling holes in 
the turret ring. As shown, 
this station is fitted with 
two large Baker drill 
heads, each one having 
six spindles. 

Easily one of the largest 
gear cutting jobs to be 
found in any plant is the 
internal gear for the tur- 
ret ring. This is done 
with a Fellows gear 
shaper. Some impressions 
of the size of this job 
may be gaified from the 
fact that this gear has 
300 teeth. 

Cutting operations on 
armor plate involve un- 
usually heavy chip 
moval performed at rela- 
tively low rates. It poses 
a difficult job for cutting 
tools from the standpoint 
of tool life. Up to the 
present time most of the 
heavy metal cutting op- 
erations have been han- 
dled with high-speed-steel 
tools, using cutting fluids. More recently, some of the 
tooling has been switched to cemented-carbides, cut- 
ting dry, and eventually it is expected that most cut- 
ting tools such as milling cutters and single-point 
lathe tools will be tipped with cemented-carbides. 

To give some idea of the magnitude of metal re- 
moval, we give below two specific examples, chosen at 
random. For example, the facing of the turret casting, 
in a Niles mill, is done with a single-point Castaloy 
tool 114 in. wide. Cutting is done at a surface speed 


re- 


Ford, GM Suggestion Plans cent of the 
Paid Record Awards 

Awards paid by Ford Motor Co. to 
employes under its suggestion system 
were the highest last year since the 
plan went into effect in 1947. In 
1952 the company paid out $456,394 
to bring the total since 1947 to $1.46 
million. Acceptable suggestions last 
year totaled 39,759, an increase of 
40 per cent over the year before. The 
total number of suggestions earning 
awards up to $1500 each in 1952 was 
9527, considerably ahead of the 7358 
award winners in 1951. Nearly 16 


ous year, 


its employe 


records were 


according to 


staff. 
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company’s 
participated in the program last year 
compared with 13.5 per cent the previ- 


General Motors Corp. reports that 
suggestion 
lished 11 years ago continues io grow 
in favor with its workers. 
established 
Harry 
vice-president in charge of personnel 
Total number of suggestions 
submitted last year was 144,890, an 
increase of more than 4000 over 1951. 
Suggestions accepted also reached a 


Hull structure moving along the enormous transfer machine line. At this station the 
series of pads on each side are ground to size by means of Mercury grinding heads 
which are arranged to traverse while work is held stationary. 


of 90 fpm, averaye depth of 0.040 in, 

One of the milling operations employs a 
14-in. HSS face mill. Cutter speed is 10 rpm, feed is 
three ipm. Depth of cut is one-in., producing an enor- 


cut being 


heavy 


mous chip considering the nature of the material. 

From the standpoint of materials handling it is 
noteworthy that the entire plant is traversed by heavy 
craneways, mainly of 20-ton capacity, for transporting 
the heavy parts into and out of machines and assembly 
operations. 


employes high, 


30,758 


new totaling compared 
the before. ‘Total 


awards last year paid for suggestions 


with yeal 
also were at a new peak, totaling more 
than $1.678 million and exceeding the 
plan estab- $1.516 million paid out in 1951, 

in addition, the percentage of em- 
Four new 
last year, 
W. Anderson, 


ployes participating in any one year 
1952 
64,909 workers turning in one or more 
In the 11 years that the 
program has been operating, a total 
of 9,232,540 has been paid for 217,013 
suggestions which were adopted out 
of a total of 944,778 submitted. 


was highest on record in with 


suggestions. 


e * 


Automotive Uses Featured 


UTOMOTIVE products, including aircraft com- 


ponent payed a major role at the Reinforced 
Plastics of the of the 
Plastics Industry held in Washington, D. C. recently. 


Conference Society 
Not only was the exhibit of this meeting filled to ca- 
pacity, but the technical sessions were filled to over- 
flowing proportions by the 1420 registrants. 

Exhibited during the three day event were two pas- 

a senger cars with all-plastic bodies, a reinforced plastic 
chrome plated bumper for a high-production passenger 
car, radomes, ducting for aircraft, guided missile parts, 
honeycomb and sandwich material for aircraft con- 
struction, a plastic detachable top for an MG ear, 
plastic yayes used for checking automobile bodies dur- 
ing assembly operations, and numerous other automo- 
tive items of reinforced plastic materials. 

One of the passenger cars had a Henry J chassis 
with a custom-built reinforced plastic body made by a 
molder in Reading, Pa. The other car was the recently- 
announced Kaiser-Frazer plastic sports car which is 


scheduled to go into production at an early date. 


A noteworthy development was disclosed in the field 


of reinforced plastics for aircraft by Zenith Plastics 


Plastic Helicopter Research 


By K. Telford Marshall, Transportation Research & Development 


Station, Transportation Corps, Ft. Eustis, 


Reinforced 


Co., Gardena, Calif., the molders, and Bakelite Co., the 
resin maker. This new development is a phenolic type 
resin, to be used in conjunction with glass fiber, which 
is being used in reinforced plastic materials for mak- 
ing aircraft structural parts, and according to the 
molder, all-plastic airframes can be produced with the 
material, see Fig. 1. One of the major military ad- 
vantages, in addition to the conservation of critical 
materials, in using all-plastic fuselages for supersonic 
jets and guided missiles is that plastic materials can- 
not be detected by radar. 

It was stated by William E. Braham, chief engineer 
of Zenith, that elevated temperatures have less effect 
upon Fiberglas cloth treated with the new Bakelite 
resins than on light metal alloys. He further claimed 
that the new material can be used in aircraft struc- 
tures operating at temperatures above 300 F with a 
definite weight advantage. 

While practically all sections of the plastics industry 
experienced market and production expansion in 1952, 
one group—the reinforced plastics division—enjoyed a 
production increase of approximately 40 per cent, it 


was announced by SPI officials at the meeting. Ap- 
HE Air Division of the Transpor- 


| tation Research and Development 
Station recently made a_ thorough 


: = 
| 
\ 


Virginia study of plastic materials in an effort 
to evaluate a method for improving 

Army helicopters. Particular empha- 

sis Was given to replacing metals with 

n° plastics in parts, components and as- 


semblies. Saving of weight by the use 


ey ee \ } of reinforced plastics presented a way 

of alleviating the present cargo-range 

~ limitations of helicopters. Use of plas- 

tics also lessens the demand for crit- 


ical aircraft metals, eliminates some 
production problems and lowers pro- 
duction costs. 

For example, Fig. 1 shows the lower 
fuselage section—metal designed—of 
the American Helicopter Company’s 
XH-26 helicopter. The proposed plas- 
tic design of the same section is shown 


constructed of metal. 


Fig. 1—Assembly diagram of lower fuselage section of XH-26 helicopter 
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By Thomas Mac New 


Plastics Conference 


proximately 19 million lb of polyester resins for rein- 
forced plastic products were sold in 1952. Prospects 
this year indicate a probable market for another 40 per 
cent increase up to the 27 million lb figure. 

Subjects discussed at the interesting technical ses- 
sions covered standards of reinforced plastics, molding 
processes and equipment, finishes, fillers, and the use 
of reinforced plastics in transportation equipment. 
Forums were also held which covered new resins and 
fibrous reinforcements. The resins were discussed by 
technical personnel from American Cyanamid Co. 
(Laminac), Ciba Co. (Redux K-6), Warnken Engi- 
neering & Mfg. Co. (CTL-91-LD), General Electric 
Co. (a series of polyester resins, a heat resistant 
phenolic resin, and a rubber phenolic resin varnish), 
Interchemical Corp. (335 inhibitor and new _ poly- 
esters), Marco Chemicals Inc. (new Marco resins), 
Monsanto Chemical Co. (polyesters), U. S. Rubber Co. 
(Vibrin resins), Pittsburgh Plate Glass Co. (Selectron 
resins), Libbey, Owens, Ford Glass Co. (Plaskon 
resins), Rohm and Haas Co. (Paraplex P-47 and P-49), 
and Shell Chemical Corp. (Epon resins). 

Presented herewith are extracts of five of the many 


in Fig. 2. Where the metal design 
had 28 major parts to be assembled, 
the use of reinforced plastic reduced 
the number to eight. Including the 
cost of the plastic molds, the time to 


teach the fabricators and neglecting 
the cost of tooling for the metal pro- 
duction, a saving in production costs 
can be accomplished when more than 
ten sections are produced. 


Fig. 1—These channel and | sections are of the type regu- 

larly used in wing and tail spars of most aircraft structures. 

They were made with reinforced plastics consisting of a new 
plastic resin developed by Bakelite Co. 


excellent papers presented at the SPI conference which 


pertain quite specifically to the automotive — field. 


High Temperature 


Phenolics 


By William E. Braham, 
Chief Engineer, Zenith Plastics Co. 


T the present time, practically all 
A aircraft and guided missiles op- 
erate at subsonic speeds. Exceptions 
are relatively small! missiles and a few 
research aircraft which operate for 
short periods of time. Until recently, 
most aircraft have heen designed to 
operate within a temperature range 
of from 65 below zero to 150 F., which 
is the extreme range of known atmos 
pheric temperatures. These tempera 


Fig. 2—Diagram of plastic designed parts for lower fuselage of XH-26 helicopter. 
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ture limitations covered operations in 
uny part of the world from sea level 
to altitudes of approximately 50,000 ft. 
Now that aircraft and guided missiles 
are being designed and built to operate 
in sonic and supersonic speed ranges, 
they will be subjected to much higher 
temperatures. These higher tempera- 
tures are a result of the ram compres- 
sion temperature rise caused by the 
aircraft's speed. This rise comes from 
# transformation of some of the kinetic 
energy of the aircraft into heat 
energy, and it has been found to be 
directly proportional to the square of 
the air velocity. Thus, if the speed of 
the airplane is doubled, the ram tem- 
perature rise is increased four times. 

The speed of sound at sea level is 
760 mph. At 30,000 ft, it is 675 mph. 
The ram temperature rise for these 
speeds is from 70 to 90 F., and adds 
directly to the atmospheric tempera- 
ture. For an airplane or guided mis- 
sile flying near sea level at 760 mph, 
it is possible to attain a temperature 
of about 190 F. on portions of its ex- 
ternal surfaces. At 1300 mph, it is 
possible to exceed 300 F., and at 2600 
mph, the temperature might be over 
1000 F. An example of this is the 
V-2 rocket, which was developed and 
used during the last war. 
scientists 


German 
temperatures of 


recorded 


Formulation: 


Medium Viscosity Polyester 
Partially Reacted Polyester, Higher Viscosity 
Polyester + 6% Sb.O 

Chopped Glass 

Clay Filler 

Catalyst (on resin only) 


Properties: Compression Molded Specimens: 

Mold Shrinkage — mils in. 

After Shrinkage 

Specific Gravity 

Tensile Strength 26°C, psi 

Compressive Strength — 25°C, psi 

Flexural Strength 25°C, psi 

Flexural Modulus 28°C, psi x 

tzod Impact, ft Ibs/in. notch 

Moisture Absorption % Gain 

Heat Distortion — °C 

Therman Expansion Coefficient 

Burning in./min 

Rockwell Hardness, M Scale 

Dielectric Strength, 26°C, Short Time V/mil 

Dielectric Strength, 26°C, Step by Step, V;mil 

Volume Resistivity, As Rec'd, Ohm-Cm 
After 4 days at 36°C & 90% R.H. 

Surface Resistivity, As Red'd Otim-Cm 
After 4 days at 35°C & 90% R.H. 

Volume Resistance, As Rec'd, Megohms 
After 4 days at 36°C & 90% R. H. 

Surface Resistance, As Rec'd, Megohms 
After 4 days at 36°C & 90% R.H. 

Arc Resistance, Seconds Max. 

Min. 


Material 


4 143-114 Fiberglas BV-17085 Resin 

3 143-114 Fiberglas BVQ-11946 Resin 

6 181-114 Fibergias Epon-1001- 
Plyophen-5015 

5 24ST3 Aluminum Alclad 

5 75ST6 Aluminum Alclad 

5 302-12 H Stainless Stee! 

7 ZK-60A Magnesium 

8 RC-130A Titanium Alloy 


1 181-114 Fiberglas Polyester Resin 1.77 
3 181-111 Fibergias BV-17085 Resin 1 
3 181-111 Fibergias BVQ-11946 Resin 1 
1 143-114 Fiberglas Polyster Resin 1 
1 
1 


TABLE | 
COMPARISON OF TENSILE STRENGTH AT ELEVATED 


TEMPERATURES 
Tensile Strength (1000 psi) 
Room Temp. 250 F. 400 F. 
F F F 
t t t 
F u F u F u 
t t t 
u u u $.G. 
49.0 27.7 9.8 5.5 
47.5 26.4 37.0 20.6 27.2 15.1 
51.5 28.7 46.4 25.9 42.1 23.5 
69.5 47.8 17.9 9.6 
86.5 48.0 
72.0 40.0 55.2 30.6 32.0 17.8 
55.0 29.0 50.1 26.5 as ; 
65.0 23.2 57.8 20.7 39.6 14.1 
74.0 26.4 66.8 23.8 18.7 6.7 
150.0 19.0 141.0 17.9 135.0 17.1 
26.9 31.8 17.6 15.5 8.6 
1590.0 31.9 129.0 27.5 117.0 24.8 


500 F. 
F 
t 
F u 
t - 
u 
15.1 8.6 
35.3 19.6 
16.9 9.4 
25.2 9.0 
12.5 4.5 
132.0 16.7 
6.1 3.4 
112.0 23.8 


Ave. 
Seconds, 20’ at 130°C Measured at 130°C Max. 
Min. 
Ave. 


many fligh 


TABLE I-A 
FORMULATION AND PROPERTIES OF POLYESTER-GLASS FILLED MOLDING COMPOUND 


1500 F. on the surface of the rocket 
programs. 
Elevated temperatures have less effect 
upon glass fibers impregnated with 
phenolic resins than on light metal 
alloys, or glass fibers which have been 


t test 


General Purpose 


Fire Resistant 


Low Cost 


General Purpose General Purpose 


2.03.5 2.03.0 
0.0 0.6 0.00.4 
1.90 1.92 
6400 7400 5730-7370 
200-24, 600 24, 100-26 500 
,900 17,100 16,500 21,900 
1.97-2.11 2.29-2.41 
3.5-5.5 4.458 
0.19 0.11 
Greater than 390°C 
2.04x105 2.10x105 
0.65 0.75 0.40-0.50 
103 103 
3or 380 
310 340 
2.5x10'3 
1. 8x10!2 1.9x10!2 
9. 1x10!! 3.5x10!! 
2.0x10'! 1. 7x10!" 
5. 2x105 2.0x105 
3.8x105 4.0x10¢ 
4.2x10¢ 1.6x10* 
9.2x108 7. 
188 183 
180 128 
184 164 
154 130 
41 14 


eos 
“or 
ao 


o 
°288 


Fire Resistant 


Low Cost 


= 


Bon 


on 


impregnated with poyester or epoxide 
resins. This is shown in Table I. 
evident that the phenolics could be 
used in an aircraft structure operat- 
ing above 300 with definite weight 
advantages. 


It is 


Specifi 
Gravit 
1.90 
2.80 
2.80 
7.90 
1.80 
4.70 
ab 
Ate — 
18.5% 16.4% 
18.5% 16.4% 
18. 5% 8.2% 8.2% 
44.5% 59.0% 59.0% 
1.0% 1.0% 1.0% 
02 
8100 
20 21 21 27 ,000 
25-2.31 
4-1.8 
Bigs 12 
09x105 
35-0.40 
1.5x1013 
1. 1x1012 1.4x10!2 
59x10"! 
1. 7x10!" 1.8x10"! 
2.7105 3.0x105 
2.3x104 2.8x10¢ 
3.2x104 2.6x104 
7.72103 7.8x103 
189 184 
173 183 
186 183 
183 135 
146 128 
147 163 131 
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Glass Fiber—Polyester Molding Materials 


Wo principal types of glass fiber 
molding putties are em- 
ployed. Molders who make up their 
own formulations customarily begin 
with a laminating type of polyester of 
the kind employed for standard rein- 
forced plastic layups. To this they add 
varying percentages of glass fibers 
cut to various lengths, usually in the 
vicinity of one-half to one in. Fre- 
quently, fillers such as clay are added 
to this combination to increase the 
ease of molding and to reduce the cost. 
Advantages of this approach are that 
the molder can formulate the material 
for any particular application by vary- 
ing the types of polyesters, glass fi- 
bers, and fillers, and the proportions 
of each. 

Disadvantages of this approach are 
relatively short storage life requiring 
the material to be mixed more or less 
as needed, the lack of control by the 
purchaser over the molder unless he 
maintains an inspector in the mold- 
er’s shop to make sure that the formu- 
lations employed are those specified, 
and the somewhat lower temperature 
characteristics of many of these mixes 
as compared with the factory-mixed 
materials. 

The second type of molding material 
commonly employed is factory mixed, 
employing an alkyd resin as the base. 
Advantages of this type of material 
are that it is ready to use and re- 
quires no shop mixing, it is fully 
stabilized in order to give it the nec- 
cessary storage life, it is made in rela- 
tively large quantities in the factory 
under better quality control than 
would be realized in many individual 
molding plants, there is less segrega- 
tion of the resin and the glass fiber 
when molding pieces with deep draws 
or thin sections, the purchaser has 
better control of the finished part be- 
cause he does not depend upon the 
molder to mix the material properly, 
and the finished parts are likely to be 
more resistant to high temperatures. 

Both types of materials when prop- 
erly handled provide good mechanical 
and physical properties. Because the 
materials are still relatively new and 
under considerable development, prop- 
erties can be given only approxi- 
mately. 

In Table,1-A on lower portion of the 
preceding page are given four typical 
formulations of materials mixed in 
the shop. They are called: General 
Purpose, Fire Resistant General Pur- 
pose, Low Cost General Purpose, and 
Fire Resistant Low Cost. It will be 
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By Albert G. H. Dietz, 
Massachusetts Institute of Technology 


seen that the fire resistant grades 
contain some antimony oxide to in- 
crease the resistance to flame and high 
temperatures. The lower cost grades 
contain higher percentages of clay 
filler than the general purpose grades. 
Properties indicated in the table are 
for compression molded specimens of 
small size. 

Table 2 presents the physical prop- 
erties of a factory-formulated glass 
fiber reinforced alkyd having good 
electrical properties and good flame 
resistance. Here again the properties 
listed are for small 
molded specimens. 

The values given in Tables 1-A and 
2 can be varied widely by changing 


compression 


mixes and proportions and by molding 
procedures. 

In shop-mixed or proprietary formu- 
lations the glass content is usually not 
less than 10 per cent and may be con- 
siderably more. One molder states 
that he finds it seldom pays to go to 
more than 20 per cent glass fiber by 
weight because greater percentages do 
not give increased strength, but lessen 
the flow characteristics and lower the 
general appearance of the molded 
part. Other molders may use greater 
percentages depending upon the appli- 
cation. One important reason for 
formulating molding putties is to use 
waste glass fiber mat. Wastage of mat 

(Turn to page 92, please) 


TABLE 2 


PHYSICAL PROPERTIES OF FIBER GLASS REINFORCED ALKYD 


MOLDING PROPERTIES 


Bulk Factor 

Mold Temperatures 

Molding Pressures 

Mold Shrinkage (cold piece from cold mold) 


PROPERTIES MOLDED 
Physical: 
Specific Gravity . 
Water Absorption: 
24 hours at 25°C 
48 hours at 26°C 
7 days at 25°C 
Heat Resistance: 
Long Periods 
Limited Periods 
Short Periods 
Heat Distortion 
Heat Capacity 
Coefficient of Thermal Expansion 
Thermal Conductivity 
Flame Resistance 
Mechanical ‘compression molded) : 
Impact Strength 


Compressive Strength 
Flexural Strength 


Tensile Strength 
Modulus of Elasticity 
Barcol Hardness 


Chemical: 
Resistance to Acids 


Resistance of Alkalis . 
Resistance to Hydrocarbon Solvents and Alcohols 
Resistance to Ketones and Chlorinated Solvent... . 
Elerirical: 
Arc Resistance (ASTM-D-495) . 
Dielectric Constant: 
60 cycles 
1 megacycle 
Dissipation Factor: 
60 cycles. . 
1 megacycle. . 


6 9 (can be reduced to 3-4 by simple hand compression) 
290 310 F 
1200 2000 psi 

0.001 0.004 in./in. 


2.0 


0.10 0.20% 
0.15-0. 25% 
0.25 0.35% 


not over 300 F 
not over 350 F 
not over 400 F 
greater than 400 F 
0.26 cal /gm°C 
10 x 10 to 3) x 10 inin/F 
8x 10 4 to 12 x 104 cal/sec/em?/1C 
Self-extinguishing 


Izod. ft Ib/in, of notch 10-14 


20,000 25,000 psi 
14,000 -17 000 psi 


6 000-10 psi 


2,000 000-2 , 500 ,000 psi 


70-75 


Resistant to Weak Acids 

Attacked by Alkalis 

Substantially no effect produced by organic liquids 
Slightly effected 


180 + sec. 


5.26.0 
4.04.5 


° 
| 
0.023-0.024 
0.019 0.020 

} 
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a ESTIMATED SAVINGS IN MONEY 


Preliminary Expense $ 600,000 ON OHIO TURNPIKE* 
Cost of Right-of-Way 11,223,000 
Construction Cost 222,213,638 Range of Savings Resulting 
Cost of Utility Adjustments 2,170,000 Class of Vehicle From Using Turnpike 
Cost of Engineering... 18,889,000 Passenger Vehicles $ 3.90 to $ 6.50 
Legal and Administrative Expenses 900 ,000 Light Trucks 5.70 to 9.00 
Cost Maintenance Equipment and Supplies 1,600 ,000 12.70 to 19.50 
Contingencies 25,760,362 
Heavy Trucks 22.10 to 29.30 
Total . $283 , 356 ,000 


* Not including toll charges. 
* Excluding interest during construction and financing costs. {Source: Ohio Turnpike Commission} 


{Source: Ohio Turnpike Commission! 


Turnpike 


—a Factor in 


His year marks the beyinning of construction on express road from New York City to the northeast 
T: third major high-speed expressway, the Ohio Indiana border. A major question is whether present 
Turnpike. When completed, it will forge another forecasts of trattic will be widely underestimated as 
link in the toll road chain toward the west. Teaming was the cause of both the Pennsylvania and New Jer- 


up with the New Jersey and Pennsyivania turnpikes, 
the new 241i-mile long through-way will provide an 


sey roads. Authoritative estimates state that approxi- 
mately 5 million vehicles per year will utilize the Ohio 
facility. This was also the original esti- 
mate of the New Jersey Turnpike Au- 
thority for its road, and already it has 
been greatly exceeded. 

According to the latest available in- 
formation, New Jersey officials place the 
turnpike traflic at about 18 million ve- 
hicles for 1952, its first full vear of op- . 


SAMPLES OF ESTIMATED SAVINGS IN TIME 


ON OHIO TURNPIKE eration. This was an increase of 139 per 
cent above the 1952 estimate of traffic 
Passenger Cars Commercial Vehicles and revenue engineers, which was made 
in 1949 for the nose of financi ig 
Cleveland-Toledo 1 hr. 27 mins. 2 hrs. 13 mins. in ae for bn purpose « f financing this 
Gleveland-Pittsburgh hr. 43 mins. 2 hrs. 37 mins. wee he 
; ; vehicles or a daily average of 20,765 ve- 
Cleveland-Detroit hr. 27 mins. 2 hrs. 13 mins. ‘oleg for 1949 T 
; : hicles for 1952. The turnpike carried 
Cleveland-Chicago 2-hrs. 48 mins. 4 hes. 08 mins. traflic which was not expected until 1968. 
Pennsylvania line-Indiana line 3 hrs. 09 mins. 4 hrs. 20 mins. 


Pennsylvania authorities, back in 1940, 
(Source: Ohio Turnpike Commission originally estimated that approximately 
', million vehicles per year would utilize 
the modern road. In 1951, the Pennsyl- 
vania road carried 9 million cars, trucks, 
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HIGHWAY MAINTENANCE AND OPERATION 


In 1951 toll road construction reached a sixth 

of state highway building expenditure, but it 

accounted for less than six per cent of all 

1951 highway expenditures. (Source: Federal 
Reserve Bank of Chicago). 


Expansion 
TRUCK DESIGN? 


buses, and other vehicles. Traffic carried 
during 1952 almost doubled the 1951 fig- 
ure; over 17 million vehicles used the 
road last year. Gross revenue from tolls 
and concessions was over $20 million. 

Unless to’! roads are built to handle the 
greatly increasing amount of traffic, the 
super-expressways may eventually be- 
come no better than some of the free 
roads which parallel them. Fortunately, 
all of the existing turnpikes are adequate 
to the present day need, even though con- 
structed for a lesser quantity of traffic. 
But, are they adequate for the future?) During 1952, 
the number of registered cars, trucks and buses in- 
creased by some 2.64 per cent over 1951, and the num- 
ber of vehicles on the road has increased by almost 
two-thirds in the past decade. 

If planned to handle future traffic problems, a turn- 
pike can be a vital factor in the design of some forms 
of highway transportation. B. B. Bachman, vice-presi- 
dent, Autocar Co., recently cited an exhaustive com- 
parative study of truck and tractor-trailer operation 
on the Pennsylvania Turnpike, and on U.S. Routes 30 
and 11 which are rated as good state roads. He stated 
that average speeds are up to 50 per cent greater on the 
turnpike, miles per gallon as much as 73 per cent more, 
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This aerial view of the Pennsylvania Turnpike shows the Lebanon-Lan- 
caster interchange which is one of 24 such interchanges which connect 
the toll road with other important national and state highways. {Photo 


courtesy “Penna."' Turnpike Commission). 


ton-miles per gallon up to 74 per cent vreater and, 
most significantly, the ton-miles per gallon times the 
miles per hour up to 210 per cent greater. This data 
came from a series of tests known as the Pennsylvania 
Pilot Study. 

Mr. Bachman said, “The fact that vehicles can be 
built that can capitalize on the characteristics of these 
high type roads is also encouraging in that we can see 
vreat areas of opportunity still to be exploited in high- 
Way transport.” 

Although most toll roads have been built primarily 
to relieve passenyer car traflic on regular roads, com- 
mercial users bear the brunt of the cost. In a statement 
issued by the Pennsylvania Turnpike Commission. 


4 4 


LOCATION MAP 
OHIO TURNPIKE PROJECT NO} 


PRINCIPAL HIGHWAY ROUTES IN 
WiT CONNECTIONS TO OTHER HiGHWArS 


nearly 60 per cent of the revenue collected on the 327- 
mile expressway is derived from trucks and buses, al- 
though 80 per cent of the vehicles using the road are 
passenger cars. The Commission’s statement of traffic 
and revenue for the fiscal year ending May, 1952, shows 
that 1,730,417 truck and bus operators paid $9,484,003 
in tolls. Passenger cars numbered 7,061,850 and the 
revenue totaled $6,608,385. 

The New Jersey Turnpike Authority reports that 
about 10 per cent of the vehicles traversing the toll 
road are commercial. Pleasure and commercial traffic 
combined paid tolls amounting to $16.2 million. How- 
ever, no breakdown has been made between the amount 


paid by commercial users. It is generally conceded that 
it would compare favorably with the Pennsylvania 
percentage. 

It is estimated by turnpike authorities that by 1956 
ten major toll roads will cover more than 2000 miles 
of the United States, and it will be possible to drive 
over easy grades from Maine to Chicago without stop- 
ping for a single traffic light or crossroad intersection. 
The beginning of work on the Ohio road and toll road 
studies in Indiana indicate the interest of Midwestern- 
ers in the possibility that toll roads offer a dramatic 
solution to the highway problem for cross state trans- 
portation. 


Detroit Library Given 
Automotive Collection 


The Detroit Public Library has re- 
ceived a significant collection of auto- 
motive historical data known as the 
D. Cameron Feck Collection, consist- 
ing of an early history of the automo- 
bile and containing more than 69,000 
items with a weight of 11% tons. The 
collection was purchased with funds 
donated jointly by the Automobile 
Manufacturers Association and the 
Friends of the Detroit Public Library, 
Inc. It includes maguzines, 
catalogs, instruction books, sales lit- 
erature, photographs, racing data, 
technical reports, letters of automo- 


books, 


tive pioneers and other reference ma- 
terial pertaining to the automobile, 
such as sheet music, joke collections, 
greeting cards, valentines, and fash- 
ion plates. 

The collection is the second largest 
dealing with automobile material pre- 
sented to the Jibrary in the past year. 
About six months ago the Charles 
Brady King collection was presented 
by Mr. King. The library also pos- 
sesses the Andrew F. Johnson Collec- 
tion, the Sir David Salomons-Bendix 
Collection, and with other materials 
assembled over the past half century 
probably has the largest and most 
complete automotive library avail- 
able anywhere. 


Electronic Follower 
to Aid Machining 


Raytheon Manufacturing Co. has 
developed a new electronic duplicator 
attachment for lathes and milling 
machines. In operation, the duplica- 
tor acts as a guide for the cutting 
tool, following the contour of a 
master pattern and translating the 
contour electronically to the proper 
tool setting. It allows control of the 
vertical as well as the horizontal 
field of the product to be duplicated 
and can duplicate a master pattern 
hundreds of times. Its first use will 
be the manufacture of airplans parts 
but it also will be applied in the auto- 
motive and other industries. 
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Gemmer 
Power Steering 
Simplifie 


ARTS reduction, weight and cost saving are the 
result of extensive redesign of Hydraguide power steer- 
ing which will appear on the Chrysler Corp. line this 
spring. Gemmer Manufacturing Co. has taken ad- 
vantage of several of the latest developments in mate- 
rials and processing methods to produce the new unit. 
The overall number of parts has been reduced by 30 
pieces (some new ones were added) and the total 
weight is said to have been reduced over 25 per cent. 


Through aluminum die casting and sand casting, 
powder metallurgy, and injection molded plastics proc- 
esses Gemmer has realized economies in manufacture, 
machining and assembly. The new steering unit has 
a cleaner look—there are no more exterior oil lines— 
and simplified service necessities. 


Greatest changes are in the housing. An aluminum 
die casting replaces the malleable iron casting used 
before. Weight on this part was reduced 58 per cent, 
and the new design with internally cored oil passages 
eliminated 25 parts and simplified manufacture. Two 
oil seals were eliminated by using the pumping oil as 
the worm gear lubricant, in place of grease. 


The power cylinder now is cast in high strength grey 
iron, instead of being a drawn cup. Weight was in- 
creased and two parts were added, but the saving in 
assembly offsets this. 


The valve body, previously machined from an iron 
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New unit, left, presents cleaner ap- 
pearance than current model now in 
production for Chrysler Corp. The 
aluminum housing with internal oil pass- 
ages saves 20 parts over the cast iron 
housing shown at right, below. 


d and Improved 


casting, now is die cast from aluminum. Finishing 
operations are reduced to drilling or tapping holes and 
to undercutting. Weight was reduced 75 per cent and 
three parts were eliminated. Similar savings were 
made in the valve body cap, which in iron was finished 
nearly all over, and in aluminum requires only burnish- 
ing one hole. 

The three-piece cast iron power piston formerly used 
is now made in two aluminum die castings. Six parts 
were eliminated from the piston assembly, and a sav- 
ing in weight was achieved by the new construction. 

A new seal was developed to withstand the 240-lb 
radial forces exerted by the power piston, and to pre- 
vent metal contact between the piston and cylinder wall. 
Its rectangular rubber section is backed with an in- 
jection molded Nylon ring. Cost was reduced and ser- 
vice life is expected to be greater. The column and 
driver is now a one-piece forging. It had been made 
from tubing butt-welded to a machined driver at 
greater cost. 

For easier manufacture and assembly, the worm ad- 
justment was changed from the shim type to a threaded 
type using an Allen head screw. An Elastic Stop Nut 
over the screw serves the double purpose of locking the 
adjustment and sealing in oil by means of a Nylon 
insert. Although the number of parts was increased by 
four, Gemmer believes the gains in manufacture and 
service warrent this new preload method. 
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Box platform on the assembly line. Side panels and cabs will be bolted to this 


Box platform which carries engine, axles, etc., is shown here in a revolving fixture. 


ov 


us of 
nockdown 
eveloped 
In France 


structure. 


Type 


By W. F. Bradley 


Special European Correspondent 


for AUTOMOTIVE INDUSTRIES 


e PARIS, FRANCE 


HE Chausson Co. of Paris, larg- 
est European producer of integral body 
and frame buses under Budd license, 
has developed a knockdown type which 
can be assembled with a minimum of 
labor and has the additional advantage 
of reducing shipping space by more 
than one-half. 

The coach is composed of six main 
elements: a box platform carrying all 
the mechanical units; two side panels; 
a roof; and a front and a rear cab, the 
main stampings of which are inter- 
changeable. The knockdown model uses 
the six-cylinder Hercules Diesel under- 
floor engine, built in France by the 
Hispano-Suiza Co. 

Use of a horizontal engine has in- 
volved a redesigning of the vehicle and 
the installation of a separate assembly 
line. The box platform forms the basis 
of the entire structure. It has a cen- 
tral longitudinal channel-section steel 
stamping of 18.5 in. in height, to which 
seven cross members are welded. Be- 
tween cross members No. 5 and 6, 
counting from the front, a break has to 
be made for the axle, and this is done 
by a bridge construction composed of 
two longitudinal U-secticn steel stamp- 
ings, to each end of which two heavy 
gussets are welded. The gussets are 
drilled to receive the spring eyebolts 
and shackles, and each longitudinal 
member with its four gussets forms a 
sub-assembly, which is sent to the main 
assembly line to be welded to the main 
transverse members. The floor is welded 
to all the transverse members and to 
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Arrangement of the Hercules Diese! engine and radiator. Note shroud for fan at right of Front cab unit ready to be assembled to 
radiator. balance of body. 


the main longitudinal section. It is flat 
for its central portion and slopes up- 
wards on each side. The reason for this 
inclination is to increase the height of 
the lockers in the box platform, the two 
lockers on the left being respectively for 
engine and radiator and the two on the 
right for baggage. In its completed 
condition the box platform forms a mo- 
bile unit with its engine, fuel tanks, 
transmission, and front and rear axle. 
Only the steering gear mechanism is 
missing. 
Each of the two side panels is built 
up into a single unit. The roof also is 
welded up into one unit. The main 
stampings for the two cabs are inter- 
changeable and the design provides for 
left or right-hand steering, the changes 
being limited to the internal panelling. 
The five elements are bolted up to the 
box platform, a single size bolt being Front cab and roof are positioned for assembly by bolting together in this jig. 
used throughout, and the nuts being 
oval-shaped plates to distribute the load. 
Normally a single-plate Ferodo clutch 
is used to transmit the power to the 
separate five-speed transmission. How- 
ever, provision is made for a fluid coup- 
ling and pre-selective transmission. In 
both cases the rear axle is double reduc- 
tion type with spiral bevel and spur 
gears. Suspension is by semi-elliptic 
springs all round, but optional equip- 
ment is a supplementary variable-rate 
suspension by means of torsion bars. 
The radiator is set fore and aft in a 
compartment behind the engine and is 
shrouded to a turbine, the fan of which 
(Turn to page 116, please) 


Partially assembled Chausson coach. Side panels, roof, and front cab are attached 
tu the box platform in this view. 
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Armstrong Siddeley 
Sapphire 


ERE are two sectional views of the six-cyl, overhead- 
valve engine which powers the Sapphire model sedan made 
by Armstrong Siddeley Motors, Ltd., of Coventry, England. 
The engine is “square” with a bore end stroke of 3.54 in. 
Piston displacement is 209.64 cu in., and compression ratio 
is 6.5 to one. Maximum output of 120 brake horsepower is 
developed at 4200 rpm and maximum torque of 165 Ib ft at 
2000 rpm. Piston speed at maximum brake horsepower is 
2480 fpm. 
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Connecting Rod and 
Piston Automation 


By Joseph Geschelin 


Dealing With the Ford Cleveland 
Engine Plant, This Article Points 
Out Several of the Cleverly 
Conceived Devices That Are 
Utilized For Automaticity 
in Production 


One of the seven-station Baker vertical drilling machines on 
the connecting rod line—drilling, chamfering, and reaming the 
piston pin hole with step-by-step procedure. Another excellent 
example of automation, this view shows the conveyor belt 
carrying rods which are picked off by the operator for feeding 
into the machine. Three rods are mounted at each loading 
position. 


A come ION, as it has been developed by 


Ford Motor Co., is an amazing management 
tool designed to coordinate the movement of 
raw materials to machine and process lines in 
a completely automatic sequence, eliminating all 
handling at intermediate points and at transfer 
points as well. Within machine lines, automa- 
tion completes this picture by requiring special 
arrangements at each machine for automatic 
loading and unloading, and ejection onto a con- 
veyor line to the next operation. 

This principle naturally is in a state of flux 
and each new application in Ford plants em- 
bodies refinements stemming from previous ex- 
perience. One of the latest and most interesting 
of these applications will be found in the Cleve- 
land Engine Plant. This article covers specifi- 
cally the highlights of piston and connecting rod 
machining. It will be noted that here and there 
are some operations which require manual load- 
ing and unloading because of the nature of the 
special machine for the purpose. Doubtless even 
some of these ultimately will be made completely 
automatic as experience is gained in their use. 

One of the best examples of automation is 
found on the piston line. Here the rough alu- 
minum alloy castings are loaded onto a belt 
conveyor and transported directly to a battery 
of five No. 7 Baird automatic six-spindle hori- 
zontal indexing lathes. These are designed for 
automatic loading and unloading, receiving 
pistons from the conveyor belt by a gravity 
chute, then ejecting the work into a chute which 
carries it to another conveyor belt on the op- 
posite side at a lower level for transportation to 
the next operation. 


Automotive April 1, 1953 


: 


Baird automatics are tooled 
to rough- and semi-finish-turn 
the OD; rough- and finish-face 
the head end; rough- and finish- 
turn ring diameter and widths; 
chamfer the OD at the head 
end and at the No. 3 ring 
groove. Each machine is capa- 
ble of finishing about 400 pieces 
an hour. 

Pistons then travel on the 
conveyor belt to a group of 
Hammond rotary indexing ma- 
chines for chamfering one end. 
Parts are raked off the belt and 
carried into the deburring 
machines, where they are load- 
ed and unloaded automatically. 
Upon completion of this opera- 
tion pistons are ejected auto- 
matically into a chute which 
carries them to a group of spe- 
cial Morris automatic weight 
milling machines. Equipped 
with automatic loading and un- 
loading mechanisms, the weigh- 
red This big Lapointe 15/66 duplex ram vertical hydraulic surface broaching machine 
reject light or heavy pistons is used on the connecting rod cap line. In one setting this machine rough-and 
ejecting them out of the maga- 


finish-broaches the joint face; rough- and semi-finish broaches the half-round 
zine and into suitable contain- bearing surface; and rough- and finish-broaches the width. 


ers on the floor. 

Normal weight pistons, on 
the other hand, are corrected 
to standard weight within one 
to two grams and these are 
automatically ejected onto the 


(Left) 
Special Ex-Cell-O, four-station, 
three-way precision boring ma- 
chine tooled for precision-boring 
both the crankpin and piston pin 
bores in the same setting. 


Close-up of the automatic mech- 
anism for the weighing and sort- 
ing of connecting rods. Work is 
fed to the Toledo scale, weighed, 
sorted according to weight clas- 
sifications, and distributed 
through the proper chutes into 
the divided conveyor in the fore- 
ground. 
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belt conveyor leading to the centerless grinders. belt, directed to the magazine feed and automatically 
Next major operation—rough-grinding of OD and loaded in the grinder. After grinding, the pistons are 

ring lands—is performed in a battery of No. 5 Cin- permitted to slide into a chute leading to a belt con- 

cinnati centerless grinders of through-feed type. At veyor for transport to the next operation. 

each machine the pistons are raked off the conveyor Precision boring of piston pin holes is done auto- 


Group of Kreuger angular four-spindle, eight-position boring machines 

for rough- and semi-finish-boring of the crankpin hole. This operation is 

on the rod and cap assembly, the work being fed to the machine on 
the belt conveyor seen in the foreground. 


First major operation on pistons is the rough- and semi-finish-turning of 

the OD; rough- and finish-facing of the head end; chamfering the head 

end—in a battery of Baird automatic, six-spindle horizontal indexing 

Jathes. Here we see one of the best expressions of the art of automa- 

tion—automatic feeding of work to the machines, automatic loading and 
unloading. 


matically in a large battery of Ex- 
Cell-O single-end boring machines. 
These machines are fed by an overhead 
chute leading from the belt conveyor. 
automatic loading being designed to 
locate the piston in the fixture, clamp 
automatically, then bore. The unload- 
ing mechanism then ejects the work 
into an inclined chute leading to the 
belt conveyor. 

Ring lands are finish-ground in a 
battery of No. 5 Cincinnati five-wheel, 
in-feed grinders, using automation to 
facilitate automatic loading and un- 
loading. The work is finally loaded onto 
a belt conveyor for transportation to 
the battery of Baird vertical four-sta- 
tion machines for automatically cham- 
fering the outer end of the piston pin 
hole and milling lock ring grooves in 
the same setting. Control of the cycle 
in the Baird machines is quite intricate 
and required considerable development. 
In the first position the work is auto- 
matically gaged for size, oversize bores 
being automatically rejected. In the 
second position the first retainer groove 
is milled and the hole chamfered. The 
third position is used for rotating the 
piston 180 deg to present the opposite 
side. Then at the fourth position the 
second retainer groove is milled and the 
hole chamfered. Work is automatically 
ejected at this point into a chute lead- 
ing to the belt conveyor. 

Automation carries the pistons to a 
battery of No. 2 Cincinnati centerless 
grinders of in-feed type for finish cam- 
grinding of the elliptical skirt. These 
machines require hand feeding and 
hand unloading by the nature of the 
operation. The work comes in on the 
belt conveyor, is raked off onto a stock 
table, then is positioned in the ma- 
chines by hand. Upon completion of 
this operation, the operator removes 
the work and places it on an overhead 
conveyor for transportation to the plat- 
ing machine. 

After tin-plating in the automatic 
plating machine the pistons are trans- 
ported to a special station for cleaning 
and burring the piston pin hole. This 
is followed by final inspection in a spe- 
cial column type Sheffield Precision- 
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aire gaging machine. Here the 
piston is placed in a fixture 
and checked for grading of 
piston pin diameter and skirt 
diameter. Piston skirts are 
graded and marked in a range 
of eight skirt diameters, vary- 
ing by 0.0008 in. Piston pin 
diameters are graded in three 


sizes, varving by increments of 
O.O001 in. 

A noteworthy feature of con- 
necting rod and cap machining 
is the automatic arrangement 
for weighing and grading par- 
tially machined pieces so as to 


make parts of equal weight. 
This simplifies the problem of 
weight balance later on and 
assures assemblies of equal 
weight for installation in the 
engine. 


Connecting rods and caps 
are forged separately and han- 
dled separately on machine 
lines up to the point of sub- 
first, it is of interest that its machine by automation on the belt conveyor in the background but the machine 
formation is done in two steps has to be loaded and unloaded manually. 
in Lapointe vertical surface 
broaching machines. Starting 
with the rough forging, the 
width of the cap is rough- and 
semi-finish broached to limits 
of 1.264-1.267 in. in a Lapointe 


Rough-grinding of piston OD and ring lands is handled in this impressive battery 
of No. 5 Cincinnati through-feed centerless grinders. Pistons arrive at each 


10/42 double-r vertical sur- machine on the conveyor belt to the left and are guided into the machine 
fac through an inclined chute from the conveyor. Loading and unloading are fully 
— broaching machine, fitted automatic. When finished, the work is ejected through the chute at the right and 
with automatic clamping fix- guided onto the conveyor belt at the right for transport to the next operation. 


tures holding two pieces at 
each station. 

The very next operation is 
that of automatic weighing and 
sorting. To this end the work 
is removed by hand from the 
fixtures in the broach and load- 
ed into a chute leading directly 
to a specially designed six-sta- 
tion Toledo scale weighing ma- 
chine. At this machine, each 
piece is weighed and compared 
against a master weight cap 
for each grade. Stations 1 and 
6 reject underweight and over- 
weight caps, respectively, di- 
recting such parts along the 
partitioned belt conveyor which 
carries them to suitable pallet 
boxes for disposition. The other 
four stations grade the caps 
(Turn to page 90, please) 
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Axle Shafts Machined 
on Special Automatics 


\\ oo of rear axle shafts at the Lynch 


Road Axle Plant of Chrysler Corp. is done on 
special National Acme-Gridley automatics with 
floor-to-floor cycle of 200 pieces per hour. This 
is probably the first, or certainly one of the first, 
applications of this type of automation equip- 
ment for axle shaft machining in mass produc- 
tion. At the present writing the plant has in 
operation a battery of five 25, in. National Acme- 
Gridley special double-end automatics of six 
spindle type. 

The Chrysler axle shaft is an alloy steel forg- 
ing about 315. in. long, having a 114 in. diameter 
splined section at one end. The other end has 
four different steps—a 1%, in. bearing diameter; 
a bearing shoulder 1'% in. in diameter; a tapered 
section 1%¢ in. in diameter, 4 7/16 in. long; and 
a °*4 in. threaded end. These sections at both 
ends of the long shaft are machined completely 
in one cycle of the machine at the rate of 200 an 
hour. 


The sequence of operations, fully automatic 
View of one of the National Acme-Gridley automatics on the except for loading and unloading, is as follows: 
next operation. Rough forgings, as they come to the machine, Station 6—Front slide—turn oil seal di- 
may be seen at the extreme left. ameter and center tapered end; rear 
slide—center splined end. 

Station 1 Front slide — straddle-turn 
shoulder, rough-turn thread diameter, 
turn bearing diameter; rear slide— 
rough- and finish-turn spline diameter. 

Station 2—Front slide—rough-and_fin- 
ish-turn taper section; rear slide 
face end and chamfer. 


Station 3 — Front slide — finish-turn 
threaded end, form-turn the end. 
Station 4 — Front slide — chase *4-16 


thread, turn shoulder diameter. 

As illustrated, loading is done at the 
center by the operator. The machine is 
provided with an automatically operated 
loading mechanism which pushes the 
shaft into position for engagement with 
two special chucks, one near each end. 
The chucking mechanism is mounted 
within the machine structure at the left. 
Each pair of chucks, at each station, is 


Closeup of a working end of one of the automatics. Af the left is the nelbeekad tor , Pe 

rear slide, with the tooling for machining one end of the axle shaft. aermaves SF & Unique power cartridge 

age Subies ends may be seen in the two upper spindles. Housed in containing a stack of Belleville wash- 

this section of the machine are the special chucks for holding the shafts. ers which are c wased initially « 

The mechanism for loading and unloading shafts at Station 5 is mounted f 7 wx compressed initially and 
at the extreme front end to the right. (Turn to page 100, please ) 
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REMOTE GAUGE 
WEIGHT INDICATOR 


AIR SUPPLY 


THROTTLE VALVE rROM 
BRAKE SYSTEM 


FOR 
RIDE CONTROL 
-TRUCK FRAME + 


Chassis 


Suspension 
System 


This schematic illustration shows arrangement of principal components of the 


Pnu-Ride Weighmaster System. 


Incorporates Weight Indicator 


UNIQUE form of chassis suspension system in- 
tended for motor trucks, truck-trailers, and buses has 
been developed by Weber Instrument Co., division of 
Link Engineering Co., Detroit 27, Mich. Known as 
the Pnu-Ride Weighmaster System, it consists of an 
air cushion suspension combined with a means of 
weighing the load anywhere en route, using a remote 
weight indicator which can be installed in the cab. 

This air suspension system, designed to take the 
place of conventional spring suspension, is said to cost 
less than conventional suspensions. Moreover, it has 
additional advantages of interest to the vehicle pro- 
ducer as well as the user. With air suspension, vehicle 
height is maintained at a constant level, whether loaded 
or unloaded, and regardless of improper or unbalanced 
loading. Air pressure is employed to achieve this re- 
sult, pressure being automatically increased to com- 
pensate for increases in loading. It is said io keep 


Plant Safety 
is Film Subject 


The foreman’s key position in the 
plant safety program is the theme of 
two safety films released by the Na- 
tional Safety Council. 

“Pick Your Safety Target,” an all- 
color cartoon film based on actual 
accident-reduction plans within indus- 
try, features a foreman beset with an 
accident-ridden department. The film 
sets forth a three-step plan for de- 
tecting accident causes and taking 
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corrective action. The film shows how 
a definite accident 
From the pattern, a series of safety 
targets are set up, which provide the 
foreman with specific goals. The fore- and 
man is shown how his accidents can 
be substantially reduced by aiming at 
one target at a time. 

The second film, “A Gray Day for and 
O’Grady,” employs a series of comedy 
situations to dramatize the high cost 
of accidents. O’Grady, the new fore- 
it takes time and 
money to prevent accidents, but thut 


pattern emerges. 


man, learns that 


the vehicle on an even keel, particularly on curves, and 
to permit safer driving at higher speeds. 

Details of this system have been covered by patent 
application and it is the intention of the company to 
license vehicle manufacturers interested in its appli- 
cations. 

The special weighing system is incorporated as a 
part of the suspension, providing accurate weight read- 
ings for the benefit of the driver and warning when the 
load limit has been reached, before leaving a loading 
dock. In addition, the gage enables the driver to know 
the weight of a heavy load such as a piece of machinery, 
for determining carrying charges. 

The Pnu-Ride system operates off the air brake line 
and requires only 20 to 50 Ib pressure to support a load 
of 9000 lb on one air cushion. Almost any kind of 
commodity hauled over the road by vehicles equipped 
with air brakes may be loaded by weight readings. 


it takes a lot more time and money to 
have accidents. 

“A Gray Day for O'Grady” is avail- 
able in 35mm sound slide film (b & w) 
16mm sound motion picture 
(b&w). “Pick Your Safety Target,” 
filmed in stop-motion cartoons, is 
available in 35mm sound slide (color) 
l6mm sound motion picture 
(color and b & w). For additional 
information and prices, write the 
National Safety Council, 425 North 
Michigan Ave., Chicago 11 Il. 
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ATWOOD PRODUCTS 


FOR 
CARS, TRUCKS 
and 
TRACTORS 


DOOR ASSEMBLIES 
Locks 
Hinges 
Checks 
Remote lock controls 
Lock strikers 
Hold open devices 
Cross member 


CHASSIS & MOTOR ASSEMBLY 
Shock absorber brackets 
Rebound bumper brackets 
Accelerator shafts 

Torsion bar supports 

Cross members 

Clutch plates 

Motor flanges 

Brake controls 

Bell crank accelerator controls 
Brackets 


HOOD ASSEMBLIES 
Locks 


Geared hand hinges 
Hinges 

Latches 

Supporting brackets 
Mounting brackets 


INTERIOR BODY ASSEMBLIES 


Seat adjusters 

Ventilator controls 

Glove compartment hinges 
Auxiliary seat props 
Steering wheel rings 

Seat frames 


TRUNK ASSEMBLY 
Trunk locks and hinges 
Lift gate brackets 
Tail gate hinges 
Trunk props 
Tail gate props 
Tail gate latches 
Supporting brackets 
Mounting brackets 
Trunk latches 


Making a 


Wide Variety 


ATE in 1952 the Atwood Vacuum Machine Co., 
held open house to signalize the opening of its newly 
built plant in Rockford, Il. Architecturally one of the 
most modern buildings in the industry, it features a 
skilifully planned layout of equipment and materials 
flow aimed at the most economical production of the 
variety of heavy stampings and fabricated parts as- 
semblies being supplied to many prominent vehicle 
manufacturers in the automotive industrics. 

Starting back in 1918 with the development of an 
adjustable type door bumper for passenger car bodies, 
Atwood plunged into the manufacture of door hinges 
and hardware items, and today has expanded its ser- 
vices to include a wide variety of heavy stampinys and 


This Sciaky resistance welder is employed as a flexible gen- 
eral purpose welder for a variety of operations on a number 
of parts. 


3 
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of Motor Vehicle Parts 


fabricated assemblies for doors, hoods, trunks, body in- 
terior parts, chassis and engine assembly parts. A con- 
densed listing of some of the spacific items now being 
produced for the automotive industries is given in 
tabular form. 

This specialization of the hidden parts of vehicles 
stems from extensive facilities for design and de- 
velopment in conjunction with the customers, and in- 
cludes research engineering and testing of advanced 
ideas as well as items released for production. The 
company has its own facilities for designing and mak- 
ing special tools, dies, and fixtures required for samples 
and production runs. 

Manufacturing facilities are extensive, include many 


Among the larger presses found here is this 660-ton Toledo 
press. Note the safety device for protecting the operator. 
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kinds of special equipment unique to this type of op- 
eration. Here will be found large bays with presses of 
every description and in a variety of makes for han- 
dling the stamping and formation of the gamut of 
parts. So much of the product is produced by press 
stamping that Atwood has become an acknowledged 
specialist in this technique and has been successful in 
developing special methods and tooling to facilitate 
productivity and reduce cost to the customer. More- 
over, this specialization has been instrumental in de- 
signing for fabricated parts and assemblies to replace 
castings and forgings where possible economically. 

Because of the large number of customers, including 
the military establishment, the operation wenerally is 


An enormous battery of presses of various ratings and types 
is found at Atwood. The one seen here is a 440-ton Bliss 
used for heavy formations. 
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Taylor-Winfield butt welder of heavy duty type is used, among other things, 
for the joining of fabricated sections. 


designed for short runs and large batch production 
rather than the extremely large runs common in mass 
production. And, as a result, Atwood works almost 
exclusively with heavy strip stock rather than steel in 
coils. 

Flow of materials is arranged skillfully to bring in 
all raw materials by rail or truck at one end of the 
building where it is stored, sheared to size, and moved 
directly to the production lines. From this point on, 
operations progress to the opposite side of the plant, 
ultimately leading to assembly and shipping. 

In addition to extensive press facilities, the plant is 
organized in specialized departments for high speed 


production milling and drilling, heat treating, electro- 
pating, and painting. In this case, the variety of parts 
and of detail operations is so great as to defy any 
attempt at outlining specific operational sequences. 

Many fabricated assemblies and parts require detail 
welding operations and, depending upon the nature of 
the job, Atwood uses all of the modern methods, such 
as spot welding, arc welding, and resistance welding, 
including butt welding. 

Because it is not feasible to give the details of in- 
dividual items of production flow, we show a number of 
illustrations of typical equipment so as to provide a 
better visual picture of a sampling of facilities. 


Stamping Scrap Belt 
Is 1100 ft Long 


What is said to be the world’s larg- 
est scrap handling system has been 
designed and constructed for the 
Grand Rapids Plant No. 1 of Fisher 
Body Div., General Motors Corp. The 
installation can handle 500,000 Ib of 
scrap a day. 

Backbone of the system is a 4%4-ft 
wide main scrap conveyor 1144 ft 
long. Normal carrying capacity is 40 
Ib per lineal foot, and the belt can 
travel at variable speeds up to 45 
fpm. Power is supplied by two 10- 
hp motors geared by a Reliance vari- 
able speed drive with an 8:1 stepless 
range. 

Twenty collecting conveyors, rang- 
ing from 61 to 165 ft in length, travel 
at right angles to the main conveyor 


under rows of presses. They receive 
loose scrap from a chute located un- 
der each of the presses on the floor 
above and carry it to the main con- 
veyor. Each of these units has a 24- 
in. wide belt fabricated from standard 
6-inch pitch May-Fran steel belt links 
and having 3-in. high side wings on 
the outside links. They are powered 
by 3- or 5-hp motors, depending upon 
length, and have Reeves vari-speed 
pulleys of 3:1 ratio. Operating speed 
ranges from 15 to 45 fpm, and carry- 
ing capacity is 30 lb per lineal foot. 
Lubrication for main conveyor is 
directed to the underside of belt at 
one point by a continuously operating 
Alemite Oil-Mist system. Safety 
switch automatically shuts off power 
if underside of belt, which is designed 
to have a certain amount of slack, 
tightens to a predetermined point. 


Scrap travels on the belt conveyor 
from main plant to baler house. The 
conveyor automatically stops moving 
until a hopper which feeds two balers, 
comes back into receiving position. 

The bale is ejected onto a 53-ft long 
4'2-ft wide conveyor and is pushed 
along to an outside discharge chute. 
Bales slide down the curved chute to 
discharge into railroad cars standing 
perpendicular to flow of carry-off con- 
veyor. A_ reversible car-pulling con- 
veyor has been installed outside the 
building. 

The main scrap conveyor, tilting 
hopper, balers, baled scrap conveyor, 
car puller conveyor and chute hoist 
are all operated by one man from a 
single control station located in the 
baler house. Fisher conceived the orig- 
inal design, and May-Fran Engineer- 
ing, Inc., carried out the installation. 
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News of the 
MACHINERY INDUSTRIES 


By Thomas Mac New 


Equipment Write-Offs 


Speaking before a Joint Congres- 
sional Committee on Internal Revenue 
taxation, William J. Kelly, president, 
Machinery and Allied Products Insti- 
tute, pointed out that the Institute’s 
recommendations, made on behalf of 
the Nation’s capital goods and indus- 
trial equipment manufacturers, would 
not reduce federal tax revenue over- 
all. He stated that taxes which re- 
duce the rate of economic growth 
automatically reduce the tax base it- 
self and, thus, are the most expensive 
in the long run. 

Changes in present depreciation 
policy which the Institute urged as 
necessary to achieve tax equity and 
stimulate private investment in prco- 
ductive facilities included: (1) re- 
storing a wider area of discretion to 
business management in the deter- 
mination of service lives, (2) return- 
ing to the Bureau of Internal Revenue, 
where it was originally, the burden 
of proof that depreciation deductions 
are excessive, and (3) permission to 
write off the cost of equipment over 
two-thirds of estimated service life. 


Priority Rules Eased 
On Big Machine Tools 


NPA has eased its machine tool 
order, M-41, to permit builders of 
specified heavy tools to accept unrated 
orders if they have open capacity not 
booked by priority orders placed by 
defense and defense supporting manu- 
facturers. Equipment affected are 
items now listed in “Exhibit D,” in- 
cluding large drilling and yrinding 
machines, boring mills, lathes, die 
sinking machines, planers, milling 
machines, shapers, and gear cutting 
machines. The two-year-old ban on 
non-priority orders is being eased be- 
cause deliveries of these items now is 
on schedule to all priority users and 
to enable the industry to achieve 
“fuller and better-planned” produc- 
tion. NPA says that machine tool 
builders have reduced backlogs to less 
than 30,000, or an average of six 
month’s production, from 47,500 last 
July. The agency expects the backlog 
to continue its decline and to stand 
at about 17,000 orders by next July. 
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More Equitable Re- 
negotiation for Firms 
Handling Defense 
Subcontracts. NPA 
Priority Rules Eased 
for Buyers of Large 
Machine Tools. 


The Source of the 
Table at the Right 
is from a Report to 
the Director of De- 


Surface Grinders 


Production lead-time 
of most complex machine tools 


Minimum 
Infernal Grinders 


No. of Months Lead-Time 
6 2 18 24 


fense Mobilization 

by the Advisory 

Committee on Pro- Contour Milling 

duction Equipment, Machi 
January, 1953. 


Boring, Drilling & 
Milling Machi 


Skin & Spar 


Milling Mach 


Planer Type 
Milling Machi 


Under the revised order machine tool 
builders will have to make available 
up to 70 per cent of their heavy tool 
output upon demand from rated order 
holders. 


Gear Grinding Machine Co. 
Sold to N. Y. Group 


A New York group headed by F. W. 
Richmond, chairman of Baker Bros., 
Inc., Toledo, Ohio; Brubaker Tool 
Corp., Millerburg, Pa., and Hendey 
Machine Co., Torrington, Conn., has 
purchased the Gear Grinding Machine 
Co., Detroit, Mich. The purchase 
price of the company, which makes 
universal joints, gears, grinding ma- 
chines, and textile rolls, was not dis- 
closed. It will continue to operate in 
Detroit under the same name, but 
will be incorporated in Delaware in- 
stead of in Michigan. Shepard 
Barnes will continue as president of 


Werner |. Senger has 
been appointed Vice 
President i/e Balanc- 
ing of the Gisholt 
Machine Co., Madi- 
son, Wis. Mr. Sen- 
ger has been with 
Gisholt for over 35 
yeors 


Gear Grinding and a director of the 
new Delaware company. Other direc- 
tors include: P. O. Jones, Delmar G. 
Roos, B. D, Kunkle, and A. L. Baker. 


Renegotiation 


Firms holding defense subcontracts 
now may compute for renegotiation 
purposes the extent to which their 
machine tools and other machinery 
are employed for defense work. The 
renegotiation board issued the new 
ruling following an earlier conference 
with the Senate Finance Committee 
on the subject. Partial exemption 
from renegotiation of machine tools 
and related equipment, based on a 
fraction of the average useful life of 
the equipment, is granted in the basic 
renegotiation act. The new ruling 
further reduces the part of the sub- 
contract price which is subject to re- 
negotiation by taking into account the 
percentage of time that the equip- 
ment is used or expected to be used 
in renegotiable production during the 
first 12 months following the delivery 
of the equipment to the user. 


New Name 
Effective last month the corporate 
name of the National Machine Tool 


Co., Racine, Wis., will be changed to 
Heinrich Tools, Inc., of the same 
address. 
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A line of automatic milling ma- 
chines, having a number of advanced 
production features plus several 
unique features for convenience and 
simplification of setup, has been an- 
nounced, These machines are built in 
plain, duplex, and plain rise-and-fall 
styles; powered at the spindle by three 
or five hp motors. Standard table 
travel is 24 in., although longer table 
travel, up to 144 in., may be obtained 
for long, comparatively light work. 

Automaticity and manual manuver- 
ability have been combined to an un- 
usual degree for production type mill 
ing machines. Through a cycle selec- 
tor unit, a single lever initiates the 
complete milling operation, including 
automatic table cycle, automatic spin- 
dle stop, automatic backlash elimina- 
tor, automatic spindle carrier cycte 
of RAF machines, and one extra 
equipment item... automatic spindle 
retraction. To aid in setting up the 
machine, all these automatic features 
can be nullified or bypassed for man- 
ual control. 

An individual motor drives the spin- 
dle through V-belts and three gear 
contacts; three hp per spindle for 
standard spindle speeds, and five hp, 
for high spindle speeds. The spindle 
is quill mounted for cross adjustment. 
Bearings, gears, and all other parts 
within the spindle carrier unit are 


Cincinnati plain automatic milling 
machine. 


Automatic Milling Machines 


automatically lubricated by means of 
a combination circulating and splash 
system. 

The walls of the bed are consider- 
ably wider than the table, and the in- 
tervening space serves to catch the 
coolant and chips and direct them to 
a chip compartment in the right-hand 
end of the bed. 

Table ways are automatically pres- 
sure lubricated with filtered oil, and 
completely protected against entrance 
of dirt, chips, and coolant. The stand- 
ard table is extra long, 55% in. from 
end to end, affording an extra mea- 
sure of working area. Dogs are car- 
ried on the underside of a rail at- 
tached to the front of the table, where 
they will not be fouled with chips. 
The table is traversed through a con- 
ventional screw and nut arrangement, 
and powered by a separate two hp 
motor mounted on hinged rails in the 
bed. 

The lever for starting the auto- 
matic operating cycle has four power 
manual directional control positions: 
rapid traverse right and left, and feed 
right and left. In the same unit, a 
second lever controls the vertical 
traverse of the spindle carrier of 
RAF machines. It has three positions: 


Cincinnati duplex automatic milling 
machine. 


“automatic,” and “up” and “down” 
for power manual control. 

The sequence of all automatic func- 
tions is controlled by the cycle selec- 


tor, actually an assembly of cams 
a rather short demountable shaft in 
the bed. Dogs control the length of 
stroke only. Cycle selectors have been 
designed for almost every conceivable 
automatic cycle. No. 2-24 machines 
are equipped with a table cycle reverse 
device. This consists of a knob ex- 
tending from the front of the bed, 
and changes the direction of table 
feed and rapid traverse from right 
to left and vice versa. A small ex- 
ternal control lever, operated with the 
forefinger, serves as a setup conveni- 
ence for indexing the cycle selector. 

Automatic table cycles feed right 
or left, or alternately right and left 
with a center stop position for safety. 
Rapid traverse is at the rate of 300 
ipm. Sixteen table feeds, ranging 
from ‘2 to 20 ipm, are obtained with 
change gears. Twenty spindle speeds 
range from 30 to 1200 rpm. They are 
obtained through change gears and an 
externally operated back gear. Verti- 
cal feeds for the spindle carrier of 
RAF machines are infinitely variable 
from one to 40 ipm, obtained through 
a dial control. Cincinnati Milling 
Machine Co. 


Circle E-1 on page 81 for more data 


Cincinnati plain automatic rise and fall 
milling machine. 
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Lewis injection molding machine. 


Lewis die casting machine. 


Die Casting and Injection Molding Machines 


Simultaneous development of a die 
forge casting machine and a plastics 
injection molding machine was an- 
nounced recently. 

Both machines incorporate a_ basi- 
cally new principle of clamping the 
dies or molds, the “Hydra-Lock,” 
which is believed to be by the maker 
one of the most important mechanical 
contributions to the art of molding in 
many years. In addition, the die 
forge casting machine features a new 
injection system developing 100,000 
Ib pressure. In most other respects, 
the machines are similar. 

The die casting machine employs 
the so-called cold-chamber method of 
injection, but introduces a new prin- 
ciple of injection which provides for 
rapid fill while the metal is molten, 
and unusually high final squeezing 
pressure. 

This is claimed to prevent shrink- 
age voids as the metal freezes and 


Universal Lead Measuring Device 


A universal lead measuring in- 
strument has been designed which 
determines the lead of internal and 
external threads of work parts up to 
§ in. diam and 18 in. in length. 

The base supports a fixed head- 
stock at the right end, with a tail- 
stock at the other. Besides mounting 
the centers, the headstock carries 
what is virtually the barrel of a spe- 
cifically constructed micrometer. The 
tail stock can be used in either of the 
two runways to accommodate work of 
various diameters, and may be locked 
in any position. 

The longitudinal carriage runs on 
balls on hardened and ground ways 
and supports the specially construct- 
ed totally enclosed micrometer nut. A 
weight insures that the thrust is el- 
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excessive porosity due to air and 
gases being trapped in the dies. 

In addition to a new principle of 
injection, the die forge casting ma- 
chine features the Hydra-Lock method 
of clamping the dies together which 
develops a final clamping pressure of 
650 tons. 

The clamping mechanism of the ma- 
chine embodies three principal ele- 
ments. A small hydraulic cylinder 
advances the platen, on which the 
moving half of the die is mounted, to 
a position wherein the die faces are 
open only a fraction of an inch. A 
mechanical locking device holds the 
platen in the closed position. Incor- 
porated in the platen structure is a 
28 in. diam hydraulic cylinder, actu- 
ated automatically through the con- 
trol circuits, which does the final clos- 
ing of the dies and supplies the final 
locking pressures. 

The stroke of this large cylinder ‘s 


ways in the same direction. On this, 
another carriage which supports the 
amplifying and indicating unit (mag- 
nification 400-1) is mounted and can 
be traversed longitudinally and 
locked in any desired position. The 


Sheffield lead measuring unit. 


so short that only a fraction of a gal- 
lon of oil and a few tenths of a see- 
ond’s time are required. 

Features of the injection molding 
machine include a multiple packing 
of the injection cylinder, a quick mold 
release for nozzle clearance and the 
Hydra-Lock. 

The machine employs a_ straight 
bore, externally heated injection cylin- 
der. Plastic material enters by grav- 
ity and is packed into the heating sec- 
tion by multiple injection strokes. This 
pre-packing serves to compress the 
material, reducing the bulk factor, 
and insures maximum injection of the 
plasticized material. 

The available injection pressures 
are readily adjustable from practi- 
cally zero to a maximum of 20,000 
psi. In special instances, this can be 
increased to 30,000 psi by reducing 
the diameter of the injection plunger. 


Circle E-2 on page 81 for more data 


stylus holder can be rotated to suit 
various set-ups, and a spring loading 
device permits a suitable pressure be- 
tween the stylus and the work. The 
40 tpi micrometer screw has a work- 
ing travel of two in., and any small 
residual lead errors which may be 
present are corrected by a compen- 
sating attachment. 

This machine can be supplied with 
an attachment for measuring the lead 
of taper threads up to an included 
taper of one in four on the diameter. 
Taper unit consists of a block incor- 
porating a centrally pivoted sine bar, 
and setting is performed by means 
of an adjustable knurled screw 
against a graduated seale. Sheffield 
Corp. 

Circle E-3 on page 4&1 for more data 
(Turn to page 76, please) 
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(Continued from page 75) 


Fast Action Clamping 


A unique device has been developed 


that is said to solve many clamping 
problems. To apply the device, known 
as the Merriman pressure unit, weld 
a standard one-in. nut or tap a stand- 
ard one-in. hole at the fixture or 
clamping area. The pressure unit is 
then screwed in. 

By either 
threaded piece in the one-in. seating 


adjusting the hollow 


or loosening the set screw and moving 
the handle up or down the bar, the 


Model 126, a single spindle bar 
machine, has been placed in produe- 
tion and is available to the trade. 
Features of the automatic unit are 
claimed to be quicker setup; simpler 
camming, low cost; wide range of 
feeds; easily varied, wide range of 
spindle speeds; large work area; rigid 
construction; power for 
carbides; chucking designed for hot 


adequate 


rolled stock; ample chip clearance; 
large simplicity, 
safety, and economy of operation; 
small floor area; and use of standard 
attachments. 


coolant capacity; 


The machine is equipped with the 
four standard cross slide cams neces- 
sary to cover all desired cross slide 
feeds. It also is equipped with a uni- 
versal turret cam providing an in- 
finite variation in feed strokes up to 
6% in. and preselection of 10 auto- 
matically changed turret feeds. Step- 
less spindle speed variation from 80 
to 1500 rpm is provided. 

Considered to be the most important 
features of the machine are the pro- 
gram drum, automatic transmission 
with universal turret cam, and stand- 
ard cross slide wedge cams actuated 
by the turret motion. 

The program drum is the nerve 


center or “brain” of the Model 126. 
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amount of travel or clearance neces- 
ary can be obtained. In applying pres- 
sure, a quarter turn is all that is 
required. 

Merriman pressure units afford up 
to nine in. of clearance or travel. 
After engagement with the threads 
pieces can be clamped which vary in 
size up to % in. without making 
further adjustments. EF & E Engi- 
neering Co. 


Circle E-4 on page 41 for more data 


Single Spindle Automatic Bar Machine 


It is from this central contro] station 
that the operations of cutting off, un- 
chucking, stock feeding stroke are 
governed. Preset strip cams and five 
limit switches positively time all these 
movements. The drum is divided into 
five sections, one for each side of the 
turret, and bears a scale on each feed 
section reading directly in inches of 
turret stroke. 

Also mounted on the drum are five 
shifter arms which, during the high- 
speed cycle, automatically preselect 


New Britain single 
spindle automatic bar 
machine. 


E & E Merriman pres- 


AUTOMOTIVE 


sure unif. 


any one of 10 feeds for each of the 
five turret stations. This automatic 
choice of feeds is made possible by the 
automatic transmission. 

The program drum, then, permits 
the operator to set his high speed and 
low speed cycles, choose the exact 
length of feed stroke, and preselect 
the feeds for each of the turret sta- 
tions without changing feed gears. 
New Britain Machine Co. 
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Transfer Machine for Machining Tractor Cylinder Blocks 


A special machine tool of the trans- 
fer type has been delivered for ma- 
chining tractor cylinder blocks. 


Cross transfer machine. 


Vertical Ram-Type 20-Ton Bending 


A vertical ram-type tube and pipe 
bending press, claimed to be designed 
with unusual working clearance for 
speed handling a variety of multiple 
bends in different planes, is in pro- 
duction. The press is a_ fully-hy- 
draulic, self-contained unit with a 
rated capacity of 20 tons. Design fea- 
tures include twin equalizing cushion 
cylinders offset on the press frame, 
automatic angle-of-bend eycling with 
automatic return to starting position, 
variable single 
screw adjustment for wing dies, move- 
able foot control and shortened die 
holders for maximum clearance. 

The unit has adequate power and 
capacity for repeat bending of ‘2 in. 
through two in. OD steel tubing size 
with a maximum wall thickness of 
0.083 in. without excessive flattening, 
wrinkling, or distortion. Clearance is 
provided to bend a two in. tube with 
a five in. centerline radius to 180 deg. 
One of the primary applications of 
the new press is bending automotive 
exhaust and tail pipes, and the over- 
all design of the press reflects the 
extensive research conducted in this 
field to meet specific requirements of 
automotive manufacturers. 

The machine is equipped with a 10- 
station depth-of-bend selector turret, 
mounted vertically on the left side of 


speeds, oil coolers, 
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Cylinder blocks are finished at the 
rate of 71 pieces per hour at 100 per 
cent efficiency. The operations include 


the press frame. Station settings con- 
trol the various depths of bends auto- 
matically. After completing any pre- 
selected number of bends from one to 
10, the turret automatically returns 
to the starting position. Thus, cycling 
through unused positions is completely 
eliminated, which substantially in- 
creases production output. Inter- 


Pines 20-ton bending press. 


drilling, counterboring and tapping 
the recess for the oil filter; drill- 
ing, counterboring and reaming two 
Welsh plug holes; milling, drilling, 
reaming and tapping the hydraulic 
pump mounting pad; milling, cham- 
fering and tapping all miscellaneous 
holes on both sides. 

The new machine has 13 stations 
one for loading; one for milling; six 
for drilling, boring and reaming; one 
for tapping; four for inspection. A 
hydraulic transfer 
mechanism moves the work from sta- 
tion to station. 


power operated 


Electrical and hydraulic construc- 
tion is to Joint Industry Conference 
standards. 

The Transfer-matic, as the units of 
the transfer type are called by the 
maker, incorporates many automatic 
devices including automatic chip con- 
veyor; automatic air-oil tap lubricat- 
ing and cleansing with each cycle; 
automatic, gravity cam 
clamping; automatic retraction for 
milling cutters during return stroke. 
Cross Co, 


operated 


Circle E-6 on page 81 for more data 


Press 


changeable pick-off turrets for the 
depth-of-bend selector can be pro- 
vided so the preset turrets for long 
run work can be stored as other fix- 
tures and remounted quickly for re- 
petitive jobs. This feature further 
reduces setup time and facilitates ae- 
curate duplication of previous work, 

The compact design and built-in fea- 
tures of the press bender are said to 
conserve floor space. The 100 gal oil 
reservoir is built into the machine 
base, and the 20 hp, 1200 rpm motor 
is vertically-mounted at the rear of 
the machine. Hydraulic valves com- 
ply with J.1L.C. standards, and are 
panel-mounted on a ground plate on 
the side of the machine. This elimi- 
nates direct connection between piping 
and valves and provides easy accessi- 
bility for inspection and maintenance. 

Power is provided by a 2000) psi 
Vickers pump. Alemite grease fittings 
are located on the ram slide ways, the 
wing holder spindles, and crank pins. 
The press is supplied with all neces- 
sary motors, motor starters, and con- 
trols for operation on 220-440 v, three- 
phase, 60-cycle current. Control cir- 
cuits operate on 110 v, 60-cycle, with 
step-down from line voltage through 
a transformer. Pines Engineering Co. 

Circle E-7 on page 81 for more data 

(Turn to page 78, please) 
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EQUIPMENT PLANT - 


PRODUCTION 
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For additional information, please use postage-free reply card on page 81 


A recent development in the appli- 
cation of hidden are or submerged are 
welding is said to increase the speed 
of automatic welding from 50 per cent 
up. Twinare welding, as the develop- 
ment is called, employs two small elec 
trodes in place of a single larger elec- 
trode. The two electrodes are fed 
simultaneously through a single head 
and a single jaw. Both eleetrodes de- 
posit metal in the weld crater. The 
higher currents possible with two elec- 
trodes increase the rate of metal 
deposition, amount of penetration and, 
consequently, welding speeds. 

Twinare welding is recommended 
for use on butt or fillet welds in % in, 
or thicker plate where the application 
is normal for automatic hidden or 
submerged are welding. Typical of 
the speeds possible is that used in 
making a % in. fillet weld, 15 ipm 
at 1500 amp. 


Now on the market is a way-type 
precision boring machine, Model 331 
Bore-Matic, with a vertical indexing 
eight-station fixture. The low mount- 
ing position of the fixture on the way 
unit is claimed to facilitate the han 
dling of heavy awkward parts. In 
dexing is hand operated with location 
controlled by an air operated locator 
pin actuated by a foot valve. 

Tooling mounted on a No. 218 bor- 
ing head includes a cross feed unit. 
In-stroke operations consist of turning 
and plunging a chamfer, table hits 
positive stop and the cross feed oper 
ates with tools forming and blending 
two radii and generating a face. 

Forty individual borizing operations 
are performed on each part with a 
total cycle time, including loading and 
unloading, of 12 min per part. 

The table is interlocked with the 
cross feed unit so that it will not start 
the out-stroke until all tools on cross 
feed are clear of work. Also, table is 
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Hidden Arc Welding 


(Continued from page 77) 


A special electrode jaw, wire feed 
rolls and wire guides adapt any stand- 
ard Lincoln weld head for using two 
electrodes. The standard single head 
controls are used as well as the stand- 
ard d-c welding current generators. 
Currents up to 1500 amp can be used 
with Twinare welding for which two 
venerators may be paralleled or a 
single 1500 amp unit may be used. 
The two-wire head will feed electrodes 
in 5/64 in., 3/32 in. and % in. diam 
sizes. The two electrodes are fed down 
into the Twinare jaw where the weld- 
ing current is conducted into each 
electrode from the same contact block. 
Electrodes are pressed against each 
side of this contact block which deter- 
mines the electrode spacing. This space 
is normally ‘% in. but can be adjusted 
where necessary. Both electrodes are 
regulated equally by the common arc 


voltage control. Welding current from 


Eight-Station Way-Type Boring Machine 


interlocked with fixture so that cycle 
cannot be started until part is prop- 
erly indexed. 

pedestal push-button control 
panel-allows operator to contro] ma 


Heald way-type bor- 
ing machine. 


Lincoln Twinare welding head. 


the common welding generator auto 
matically divides between them. 

The electrodes are normally in line 
along the seam but may be skewed 
% in. so that they are across the seam. 
This produces a wider bead. If a still 
wider bead is desired or if burn- 
through is a problem, the electrodes 
can be run side by side. Side by side 
operation is recommended for poor 
fit-up. These electrode adjustment: 
are the only extra adjustments needed 
other than those normally required for 
automatic welding. 

In addition to increasing the speed 
of automatic welding, Twinare weld 
ing is said to also facilitate welding 
on rusty or dirty plate, producing 
good welds. The Lincoln Ele etrie Co. 


Circle E-8 on page 81 for more data 


chine at a point close to the loading 
station. Cycle is completely automatic 
after “table in” button is depressed. 
The Heald Machine Co. 


Cirele E-9 on page 81 for more data 
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Broaching Machine Features Unique Fixture 


High versatility is the feature of a 
special trunnion fixture equipped hor- 
izontal broaching machine for inter- 
nal broaching. Indexing, the diameter 
of the work, and the angle of the cut 


can all be adapted to the require- 
ments of the work piece. 

The machine is basically a stand- 
ard 10-ton, 90-in. stroke horizontal 
broaching machine. It incorporates a 


Colonial broaching machine with trunnion fixture. 


Lubricant 
For use at temperatures of 500 deg 
and over, a lubricant—Hi-Temp oil 
303—has been which is 
light enough to be fogged easily in 


developed 


automatic lubricators yet provides 
high load carrying protection. 
This hot-spot 


molybdenum disulphide with a syn- 


lubricant combines 
thetic base and a-pure, low-carbon- 
content petroleum oil. These properties 
impart high resistance to heat break- 
down and reduce carbon build-up on 
bearings exposed to elevated tempera- 
tures. 

Another feature of Hi-Temp oil 303 
is its high stability. This lubricant 
will not separate in storage, making 
it particularly well-suited for auto- 
matic spray or mist dispensing equip- 
ment, according to the maker. E. F’. 
Houghton & Co. 


Circle E-11 on page 81 for more data 
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Magnetic 


A magnetic chuck featuring mul!- 
tiple poles for full work surface hold- 
ing area, has been added to the line 
of Power-Grip chucks. 

This latest Power-Grip chuck has 
closely spaced separators which are 
of 0.050 in. wide brass separated by a 
% in. wide mild steel spacer. The 
100 per cent silver brazed construc- 
tion results in a rigid base for pr 
cision grinding. 

Advanced design of Power-Grip 
chucks and the low voltage winding 
gives uniform holding power over the 
entire face of the chuck. The full 
work surface holding area is ideal 
for holding large quantities of sma!l, 
thin parts having small areas of con- 
tact with the chuck. (Sundstrand 


fixture which allows angular adjust- 
ment (15 deg to 45 deg) for broach- 
ing a wide range of internal angular 
slots in jet engine segments of vari- 
ous diameters. Variations in diameters 
are accommodated by changing the 
internal support ring in the fixture. 
An internally mounted rotor in the 
trunnion fixture is actuated by an in- 
dex mechanism mounted on top of the 
fixture. This allows the work piece 
to be advanced in accurate incre- 
ments in accordance with the work 
piece specifications. Angular adjust- 
ment is through a worm and segment, 
Indexing is 
through 


with positive locking. 
hydraulically 
change years and a Geneva motion, 
controlled by limit switches, and 
locked in place by a positive plunger, 
versatility as to 


powere d 


providing high 
amount of index. 

In operation, the ring segment is 
mounted in the fixture, the trunnion 
fixture is horizontally shuttled into 
broaching position, the broach cuts a 
slot. The fixture recedes from broach 
eut, the broach is returned, and the 
part is indexed one increment. The 
fixture then returns to broaching po- 
sition, and the process is repeated au- 
until all slots are 
broached. The rapid traverse then 
rotates the part automatically to 
loading and unloading position. Part 
is ejected pneumatically. Selective 
electrical circuits are provided for 
fully automatic operation, single in- 
dexing, or independent inching mo- 
tions for all hydraulic units, including 
both forward and reverse. Colonial 
Broach Co, 


tomatically 


Circle E-10 on page 81 for more data 


Chuck 


Magnetic Products Div. 
strand Machine Tool Co.) 


Sund 


Cirele E-12 on page 81 for more data 


Sundstrand magnetic chuck. 
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Now on the market is a_ 60,000- 
Btu heater for liquid-cooled gasoline 
and Diesel engines. It reportedly may 
be used to pre-heat the engine, pro- 
vide stand-by-heating, or to give con- 
trolled booster heating while the en- 
is operating. 

The unit heats the engine coolant, 
which in turn heats the engine. The 
exhaust gases from the heater may be 
used to heat the battery and oil. 


Double Pumps for 


Recently announced are two double 
pumps, Series V-2200 and V-3200, for 
mobile applications where two inde- 
pendent hydraulic power sources are 
required. Each consists of two vane 
type pumps in a single housing, driven 
by a common shaft. 

The pumps are said to be particu- 
larly applicable to materials handling 
equipment and road and construction 


Two additional sizes of air-operated 
impact wrenches have been added to a 
line of portable air tools for industry. 

Used for driving bolts, studs, and 
threaded fasteners in assembly and 

ub-assembly operations, Model M960 
has a nominal capacity for % in. 
diam bolts, and Model M970 (see cut) 
has a nominal capacity for % in. diam 
bolts. It is claimed, however, that 
these tools may be applied on sizes 


Now on the market is a_ special 
“J" Type Speed Nut that shields the 
points of screws to protect upholstery 
and fabrics against snagging. It is 
also said to provide excellent protec- 
tion against injury or product damare 
from screw point scratches. 

Originally designed for the assem- 


bly of automobile seats, this hooded 


Engine Heater for Cold Weather Starting 


Mobile Applications 


Air-Operated Impact Wrenches 


Screw Shield Nut Prevents Scratches 


Heater action may be made com- 
pletely automatic for thermostatically- 
controlled heating, or it may be manu- 
ally controlled by the operator. It has 
electric ignition, an electrically-oper- 
ated blower, and its own fuel pump. 


The heater may be mounted on 
trucks, tractors, or automobiles under 
the hood or between the radiator and 
grill. Perfection Stove Co. 


Circle P-4 on page 81 for more data 


machinery for applications such as 
power steering in addition to the usual 
needs. Balanced pressure design and 
automatic adjustment of both radial 
and axial clearances are provided. 
Ten sizes of series V-2200 pumps 
are available, while Series V-3200 
has 16 sizes. Delivery units come in 
various gpm capacities. Vickers, Inc. 


Circle P-5 on page 81 for more data 


of work other than those indicated as 
nominal capacity. 

Both tools reportedly operate on air 
pressures of from 80 to 100 lb per sq 
in. A built-in air-control regulator 
provides for four different settings to 
allow for various torque requirements. 
The handle has an oil reservoir with 
an automatic lubricator for the mo- 
tor. Master Pneumatic Tool Co., Inc. 


Circle P-6 on page 81 for more data 


unit has a potential application in 
sheet metal work wherever projecting 
screw points are a possible source of 
injury or damage. It has a rigid in- 
tegral flap curving up and back over 
the point of the screw where it comes 
through the nut. Shakeproof Div., 
Illinois Tool Works, 

Cirele P-7 on page 81 for more data 
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Postage-Free Postcards Are Provided Here for Your Convenience to 

Obtain FREE LITERATURE and Additional Information on NEW PRO- 

DUCTION AND PLANT EQUIPMENT, AND NEW PRODUCTS Described 

in This Issue of AUTOMOTIVE INDUSTRIES. Please Circle Code Num- 

bers of items in Which You Are Interested, Print Name, etc., and Mail 
Promptly for Quicker Service. 


. 


E-17 E-23 


E-19 
E-15 E-21 


PLANT EQUIPMENT 
E-7 


NEW PRODUCTION & 
E-1 
E-2 E86 €E-14 E-20 


E-3 E-9 
E-4 €E-10 E-16 E-22 


E-5 E-11 
E-12 E-18 E-24 


USE THIS POSTCARD 


THIS POSTCARD VOID AFTER JUNE 1, 1953 
Please send me additional free information on the items described in this issue of AUTOMOTIVE 


INDUSTRIES, the code numbers of which | have circled below 


FREE LITERATURE 


L-13 L-19 
L-23 
Bus ness 

& Street) 


or 


Hydraulic—Air Cylinders Rotary Pumps 


Now available is a brochure on a Catalog No. 953 covers a line of 
ne of low-pressure hydraulic and air rotary pumps for manufacturing ma- 
cylinders for double and single-acting rine, petroleum, and process applica- 
applications. Twelve bore sizes of 1% tions. Complete specifications are in- 
to 10 in. are offered in 14 models cluded. Geo. D. Roper Corp. 
Petch Manufacturing Co. 


No 


L-7 


L-2 L-8 L-14 L-20 
L-3 L-21 
L-4 L-10 L-16 L-22 


L-5 L-11 


\ 


FREE LITERATURE 


L6 L-12 L-18 L-24 
Company 


L-1 
Your Name 


Your 


Cirele L-5 on pesteard fer free copy 
Circle L-1 en postcard for free eopy 


Decimal Equivalent Chart 
Leak Detection Now offered is a decimal equivalent 


teady for distribution is a reprint wall chart accurate to four decimal 
from the September 1, 1952 issue of places. It is framed by 88 types of 
AUTOMOTIVE INDUSTRIES on “A Fast special cold-headed products. John 
Accurate Method for Detecting Hassall, Inc 


FIRST CLASS 

Permit No. 36 
(Sec. 34.9 P.L.&R.) 

New York, N. Y. 


Leaks.” It was written by the manu- Cirele L-4 om pestenrd for free copy 
facturer’s chief engineer. Whittington 
Pump & Engineering Corp 
Circle L-2 on poeteard for free copy Packing Boxes 


Recently announced is a_ booklet 

which describes and illustrates some 

Hard Rubber Compound and of 
Bulletin No. 96-B describes Tempron ard eorrugated bores, as well as 72 


heat and chemical-resistant synthetic corrugated specialty boxes designed 
hard rubber compound. It is available and engineered by the manufacturer 
in molded parts, sheet, rod, tubing, The Hinde & Dauch Paper Co. 

and standard pipe and fittings. Amer- Cirele L-7 on postcard for free copy 
ican Hard Rubber Co. 


Circle L-3 en peatcard fer free eapy 
Machine Part Castings 


ms Now available is a six-page folder 
Ferrous Casting on Colmonoy castings for machine 
Recently released is a 12-page illus- parts that must be durable. Standard 
trated brochure describing the manu- castings include lathe and grinder 
facturer’s expanded ferrous casting center tips, centerless grinder tips, 
services. Formulae for estimating and chuck jaw inserts. Diamonds and 
weight of castings are included. De- Tools, Ine. 
troit Gray lron Foundry Co. Circle L-8 om pesteard fer free eepy 
Circle L-4 on postcard for free copy (Please turn page) 
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FREE LITERATURE—Continued 


cluded are catalysts, filler: 
Recorders—Controllers resins. Included are catalysts, fillers, 
D pigments, and principal fabricating 

esign and construe m features of é 
Chemical (renerva 
strip-chart Model S Micromax Re 


Suapoay 


corder are featured in a revised, 40 

Circle L-15 on postcard for free copy 
page catalog. Specifications of stand 
ard instruments for measurement and 
control are listed. Diagrams and other 


Aircraft Heaters 
illustrations accompany the text mat 
ter. Leeds & Northrup Co Vol. 3, No. 1 of “Aircraft Heating 


Circle L-9 on posteard for free copy Digest” contains a feature art cle on 
“Metallurgical Aspects of Aircraft 
Heaters.” Janitrol Aircraft-Automo- 
Fluorescent Luminaires tive Div., Surface Combustion Corp 
4 24-page catalog (No. B-5799) on Circle L-16 on posteard for free copy 
fluorescent commercial and industrial 
luminaires is now available. West 


inghouse Electric Corp. Carbide Tools 


Circle L-10 on postcard for free copy Ready for distribution is a booklet 
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describing a line of tungsten carbide 
tools for machining steel, cast iron, 
Copper and Brass Products alloys, and non-metallies. Wéilley’s 
Recently announced is a_ file-size Carbide Tool Co. 
bulletin listing nearly 70 catalogs and Cieele L-1T om pestesed for free copy 
technical handbooks on copper and 
brass products. Chase Brass & Cop- 


nev Ca., Ine. Polyethylene Plastic 


Circle L-1! on posteard for free copy Data on the properties, applications, 


Quv> SSINISNG 


and methods of fabricating polyethy- 
7 lene plastic are set forth in a 24-page 
Electric Tools hooklet. It is llustrated with 43 photo 
Recently published is a brochure on graphs of materials and applications 

a line of electric tools for valve and Bakelite Co. 
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valve seat reconditioning. Featured Circle L-18 on postcard for free copy 
is a new valve refacer. Black & 
Decker Mfg. Co. 
Circle L-12 on posteard for free copy Clutches 
Now available is a folder on a line 
of over-running, indexing, and back- 
Metal Stampings stopping saackae, Application and en- 
Recently published is a 21-page gineering data are included. Form- 
book on methods of improving prod- sprag Co. 
ucts, reducing their cost. and extend- Circle L-19 on posteard for free copy 
ing their service life through metal 
stampings. The Crosby Co. 4 
Circle L-13 on postcard for free copy Roll Forming 
Catalog No. 1053 outlines produc- 
tion procedures and advancements in 
the roll forming field and contains in 
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formation on designing, forming, and 
USE THIS POSTCARD mass producing shapes from ferrons 
und non-ferrous metals. Roll Formed 

Products Co. 
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Circle L-20 on postcard for free copy 
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Thread Gages 


Fresh off the press is a brochure on 


Earthmoving Equipment 
kecently released is a 48-page book 
(Form No. 325) on a line of earth- 
moving equipment. It also contains 
data on the selection of the proper 


a line of thread gages. Complete 


ad 


specifications are included. Standard 
Thre ad Gage Co. 
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Circle L-14 on posteard for free copy 


type of equipment for various type 
of work. Photos illustrating the text 
are used throughout the work. The 
Kuclid Road Machinery Co. 


Circle L-21 on posteard for free copy 
on industrial applications for polyester (See preceding page) 
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Polyester Resins 


Now available is a 24-page bulletin 
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DIESE 
ENGINE 


All of our products for your Diesel engines are engineered for your par- 
ticular application and requirements. More than one-third of a century of 


research, intensive engineering, broad field experience with unexcelled 
manufacturing facilities are back of our products. We gladly offer our engi- 
neering assistance and our extensive facilities to produce and serve you 
efficiently. 


POSITIVE DISPLACEMENT SUPER- 
CHARGERS for engine sizes from 
50 to 500 HP, naturally aspirated 
output, and pressure ratios of 2:1 
max. 

EXHAUST DRIVEN TURBOCHARGERS 
for engines from 70 to 200 HP, naturally 


aspirated output. 


AIR STARTING MOTORS in 
72,15 and 30 HP capacity. 


AIR OPERATED, MULTI-DISC CLUTCH DRIVEN, THERMOSTATICALLY 
CONTROLLED COOLING FANS from 24” to 48” 


in diameter. 


SCHWITZER- CUMMINS COMPANY 


> 


1125 MASSACHUSETTS AVENUE 
INDIANAPOLIS 7, INDIANA, U.S.A. 
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AIRCRAFT PRODUCTS 


FOR ADDITIONAL INFORMATION, please use postage-free reply card on PAGE 81 


Flight Test and Instrumentation Camera 


Recently announced is a pulse-oper- 
ated, camera for 
recording instrumentation in aircraft 
and in ground installations. It  re- 
portedly offers a maximum picture fre- 
quency of eight frames per second. 
Frame frequency is controlled by a 


variable-sequence 


timer, intervalometer, or any device 

which will make and break contacts. 
Known as the Varitron DR-2 cam- 

era, it is composed of four basic units: 


shutter and lens mounting plate (the 
former is electrically operated with a 
maximum center opening of 1% in. 
and has speeds variable from 1/50 
sec. to 1/200 see.); camera body and 
data recording chamber; film maga- 
zine; and remote control box. 
Cameras are said to be capable of 
operation in a parallel gang. Photo- 
graphic Products, Inc. 


Circle P-1 on page 8! for more data 


Flow Switch for Fuel Pump Lines 


Designed for use in aircraft fuel 
pump lines, a sensitive instrument now 
on the market automatically report- 
edly provides a warning signal when- 
ever fluid flow falls below a_prede- 
termined value. This flow switch is 
said to be unaffected by pressure or 
temperature changes, while a_ bal- 
anced assembly resists vibration or 
acceleration forces. 

As fluid flow falls below a prede- 
termined value, restoring and cali- 


brating Alnico magnets force a piv- 
oted aluminum vane toward a closed 
circuit position, actuating a hermeti- 
cally sealed glass switch which oper- 
ates a warning signal. Actuating po- 
sition of the switch can be set at fac- 
tory to indicate flow conditions at dif- 
ferent rates dependent upon specific 
application requirements. 

The unit is adaptable to industrial 
use also. Revere Corp. of America. 


Circle P-2 on page 81 for more data 


Portable Leak Test Units for Fluid Systems 


Recently announced is a line of 
portable manometer leak test ma- 
chines. Operating on the fall-in-air- 
pressure principle, the units report- 
edly detect leaks in complex or inac- 
cessible aircraft fluid systems. They 
also can be used for leak detection in 
the automotive, marine, and other in- 
dustries, according to the maker. 

The units are said to be easily ad- 
justable throughout the range zero to 
20 psi within less than one inch H.O 
and repeatable within two inches H.O. 
This close air pressure regulation is 
provided through an arrangement of 
pilot-loaded free diaphragm regula- 
tors—one pressure reduction, the other 
for relief. The settings of both regu- 
lators are in step at each setting. 

The Plexiglas door on the in- 
strument panel, behind which the 
adjustment instruments are located, is 
equipped with a receptacle to accom- 
modate a card certifying the pressure 


setting of the unit. This arrangement 
is said to prevent unauthorized per- 
sonnel from tampering with the set- 
tings of the machine. 

A manual by-pass valve for rapid 
filling of the receptacle to be leak- 
tested is provided. The relief regula- 
tor is set to relieve the full by-pass 
valve capacity at a pressure not more 
than 10 in. H,O above the desired 
delivery pressure. Upon closing the 
manual by-pass valve, the delivery 
pressure returns to exact setting of 
the machine. 

The cabinets are constructed of 
welded sheet metal steel and are 
mounted on four heavy-duty casters 
with solid rubber tires. Two of these 
casters are swivel type, while the 
other two are of fixed construction. 

A push bar is attached to each unit, 
and built-in eyelets are provided for 
lifting. Device Engineering Co. 


Circle P-3 on page 81 for more data 
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Can Be Safely Fitted 


TENSION MEMBER 


Maintains fitting | ¢ ... Without Danger of 


You get quieter engines, eliminate cold slap and reduce 
friction ... without sacrificing piston strength or conductivity. 
No cold slap at temperatures as low as —20° F.... 

no seizing or scuffing at 200° F. 


LOOK AT THESE TEST RESULTS... 


RESULTS OF 1200 Hour CYCLE TEST 


In recent cycle tests made by one of the largest automotive 
manufacturers, Sterling Conformatic pistons were fitted into a 
stock engine at .0005 clearance. After operating the engine 
for 1200 hours, approximately half of that time at full load 
and full throttle, the Conformatic Pistons were pronounced perfect. 


STERLING ALUMINUM PRODUCTS, inc. 
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METALS 


Price of Lead Turns Upward. Tin Is Plentiful, and Lower 
World Price Is Expected. Decontrol of Nickel Unlikely 


By William F. Boericke 


Still a Sellers’ Market in Copper 

While copper was decontrolled February 25 the 
action thus far has not resulted in a stable price situ- 
ation and there are at present (March 15) no less than 
five different prices. Kennecott Copper, which pro- 
duces over half the domestic supply, quotes 271% cents 
per Ib, Phelps Dodye 28!) cents, Anaconda 22 cents, 
American Smelting, a “package deal” of 34 cents, and 
Chile still holds at 36%. cents. In addition, Rhodesian 
copper now arriving here in quantity, is quoted 331'. 
cents f.acs. New York. 

How long this confusing situation will continue is 
doubtful but obviously it can’t last indefinitely. Opin- 
ion in the trade is quite general that stabilization will 
be found at the 30 cent level. The British, who were 
undeniably right in 1952 in forecasting lower prices 
for lead and zine, now look for cheaper copper under 
decontrol and are frankly bearish over the longer 
term. The Financial Times of London declares that 
copper is overvalued at present as a result of Chile's 
insistence on receiving a 36's cent price and believes 
that trading in copper futures on the London Metal 
Exchange would bring cheaper copper to consumers 

As was fully expected decontrol brought a flood of 
crap copper to the custom smelters and receipts in 
February jumped up to a record 10,340 tons, the best 
monthly intake for many years. Custom smelters paid 
27 cents per Ib for No, 2 scrap which would mean a 
cost of about 30 cents per Ib for electrolytic after 
processing. Refining requires about 90 days for con- 
version and fabricators appear unwilling to contract 
for metal so far ahead. They are also apprehensive 
over reported arrivals of some 100,000 tons of blister 
copper from the Rhodesian mines that have heretofore 
been going to the United Kingdom and the Continent 
where demand for the metal has recently been less 
insistent 

The February copper statistics showed no partic- 
ular change in the demand-supply market, aside from 
the big increase in scrap intake. Mine output. re- 
mained about the same, after allowing for the shorte) 
month, and the daily rate of shipments to fabricators 
was little changed from January. However, deliveries 
to fabricators by producers outside the U. S. showed a 
substantial decline from 81,417 tons in January to 
65,195 tons in February, which bears out the conten- 
tion that demand abroad is definitely easier and this 
if continued, will result in larger exports to the U.S. 


That copper imports in 1953 will increase admits of 
little doubt. Final figures for 1952 show that net im- 
ports were 440,000 tons, up 110,000 tons over 1951. 
All of which appears to put Chile squarely behind the 
& ball. That country’s insistence on receiving 3612 
cents per lb will surely run into difficulties when in- 
creasing scrap supplies, together with larger imports 
from Rhodesia and other countries, may permit do- 
mestic fabricators to get along without paying the 
Chilean government a price that appears thoroughly 
uneconomic and contrary to the best interests of copper 
producers themselves. 


Lead Price Improved in March 

The first cheerful news of 1953 came for lead pro- 
ducers in March when the domestic price was raised 
1, cent to 1315 cents per lb, reversing a long series 
of price cuts that started a year ago when the metal 
commanded 19 cents per Ib. As usual, London called 
the tune for the lead market and New York followed 
with a higher price when prompt lead on the London 
Metal Exchange advanced £4 per long ton to the equiv- 
alent of 1115 cents per lb. A spread of about two cents 
between the London and New York prices covers costs 
of freight, handling, and tariff. 

Disclosure that lead imports in 1952 had totalled 
the record breaking figure of 615,481 tons, with 
December imports alone at 95,000 tons, was sufficient 
explanation for the continued weakness in the lead 
price. The 1952 imports were 65 per cent more than 
the entire domestic mine output. While few believe 
that this extraordinary rate of imports can continue 
through 1953, it has measurably strengthened the 
demand for a higher lead tariff. 

Buyers took heart when the higher lead price was 
posted and business improved. The record automobile 
production should cause battery makers to step up 
demand for lead as summer approaches. Some of the 
new models will require a heavier, more powerful bat- 
tery. Last year replacement battery shipments totalled 
22.4 million units, slightly more than in 1951, but sub- 
stantially less than the 25 million units shipped in 
1946-7. Battery manufacturers normally take about 
one-third of the total lead consumption. 


Demand for Zinc is Disappointing 
To the surprise of the trade, Washington has asked 
for limited tonnage of Prime Western zinc for the 
stockpile. It was generally believed that the zine 
(Turn to page 110, please) 
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SUPERFINISH 


MAKES THESE PARTS BETTER 
S WAYS! 


You're looking at a group of parts that go into the Gisholt 
Fastermatic Automatic Turret Lathe. Super-smoothness of working 
surfaces of these parts is vital to the precision and long lite of the 
machine. So all these parts are Superfinished—including overhead 
pilot bars, piston rods, hydraulic control valves, thrust collars, 
turret locating pins and rollers. 


The benefits are many: 


1. Superfinishing removes all chatter marks, grinder flats, “smear 
metal” and other surface irregularities. 


2. It assures more nearly perfect geometrical forms. This means 
more uniform bearing surfaces. They therefore last tar longer. 


3. Superfinishing simplifies assembly because the surfaces are 
down to true “base metal”...and no break-in tolerances are 
required. 


4. Superfinishing simplifies grinding and reduces spoilage. 


5. The greater degree of smoothness makes the parts easier 
operating, reduces wear. 


The net result of Superfinish here—as it can be in your case— 
is parts that perform better, last longer and cost far less in 
the long run. See how Superfinish can solve your prob- 
lems of both wear and surface roughness. Get your 
copy of “Wear and Surface Finish,” and complete 

textbook covering all phases of Superfinish. 


THE GISHOLT ROUND TABLE 


represents the collective experience of specialists ae 
in machining, surface-finishing and balancing LA 


of round and partly round parts. i 
Your problems are welcomed here. Vom 


Te 
Se ~ 
Model 52-A General-Purpose 


+ 

Pe] 


,- INE c PANY Madison 10, Wisconsin 


TURRET LATHES. AUTOMATIC LATHES SUPERFINISHERS BALANCERS SPECIAL MACHINES. 
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Sweden's 
Advances 


Those who have had an opportunity 
to visit foreign motor car plants can- 
not fail to observe the obvious influ- 
ence of advanced production methods. 
Volvo, doubtless the largest automo- 
tive manufacturer in Sweden, has in 
operation an impressive “Rotodip” in- 
stallation for cleaning and Bonderiz 
ing complete body shells, automatically 
at the rate of around 90 body shells 
a day. The unit runs about 263 ft in 
length, and is 23 ft wide. While mov- 
ing on the conveyor, the body shell is 
rotated, dipped, and finally sprayed. 
In addition to metal cleaning and 
phosphating, the body goes through a 
dry-off oven, then is immersed in a 
paint dip tank for the prime coat, and 
finally goes through a drying oven. 
The entire cycle, ineluding applica- 
tion and drying of primer in this in- 
stallation takes two hours. 


Block 
Broach 


A production man with some decades 
of experience in the automobile indus- 
try told us recently that he has de- 
signed a unique surface broaching ma- 
chine for broaching the various sur- 
faces of cylinder blocks, using a ver- 
tical type machine with automation. 
Obviously, his claims of less power, 
considerably less weight, and lower 
cost to the user will require proof 
after an experimental machine has 
been built. 


Engine 
Additives 


At least once or twice each year we 
check automotive laboratories regard- 
ing the efficacy of proprietary pack- 
aged additives recommended for top 
cylinder lubrication or for use in the 
crankease. The rather positive stand 
of the lube specialists may appear to 
be a prejudice. But if it does seem a 
prejudice, it is an attitude based upon 
a great many years of study of count- 
less formulations. The gist of it ap- 
pears to be that automotive experts 
have been unable to find scientific 
proof of the efficacy of the general run 


of packaged additives. By the same 
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By Joseph Geschelin 


token, they rarely find that these 
formulations can harm an engine. Ap- 
parently, the only one who loses is 
the car owner who makes the invest- 
ment. After checking so many times, 
for so many years, we have finally 
reached a definite conclusion. Our 
conclusion is that the marketers of 
branded additives should make a con- 
certed effort to prove by controlled 
test programs the favorable claims for 
their products. Such tests, if con- 
ducted under controlled conditions, 
might go as far to change the thinking 
of automotive engineers and could be 
instrumental in widening the market 
considerably. 


Engine 
Programs 


In travelling about the country in 
recent months we have seen tangible 
evidence of production equipment for 
new engines being readied for deliv- 
ery. At the present writing the indi- 
cations are that Pontiae and Chevro- 
let are making good headway on tool- 
ing programs for V-%’s. We have also 
noted some activity on V-8’s for Pack- 
ard. 


Unique 
Drive 


On a recent trip to Rockford we 
spent some time on a demonstration of 
a car equipped with the Dualock dif- 
ferential, a device which has been 
seen in Detroit for several years at 
the SAE Annual Meeting. The promo- 
ters of this unique differential have 
prepared a praiseworthy color film 
showing demonstrations of the car on 
snow, on ice, in mud, and generally 
under adverse conditions that would 


mire and stop any normal automobile. 
Yet the car equipped with this differ- 
ential was able to handle the situation 
quite competently and without getting 
into trouble. Despite the higher cost 
of this unit, as compared with a con- 
ventional differential, the obvious 
safety it offers may well be worth the 
difference to the motorist. 


Bearing 
Failures 

At the recent meeting of the API 
Lubrication Committee in Detroit, H. 
W. Luetkemeyer, of Clevite, presented 
a paper dealing with an analysis of 
engine bearing failures. Excessive en- 
gine dirt is given as the principal 
cause of premature failure. Accord- 
ing to the author, in addition to wear- 
ing and abrading the bearing, foreign 
particles lead to high operating tem- 
peratures, lower fatigue life, inter- 
rupted oil film, wiping and seizure. 


Engine 
Lubes 

Still better engine oils will be re- 
quired in the future if the present 
trend to higher compression ratios 
and greater output continues, accord- 
ing to Earl Bartholomew, Ethyl Corp., 
in a paper presented at the API Lubri- 
cation Committee meeting in Detroit. 
To meet the ever increasing demand 
for better performance, present prop- 
erties of engine lubes must be im- 
proved and desirable new properties 
added. Additivies, now being used to 
the tune of more than 800,000,000 Ib 
annually will find an even more im- 
portant role in the future, according 
to Bartholomew. 


Mulford Is President 

of Engine Group 
The National Association of Engine 
and Boat Manufacturers recently an- 
nounced the election of John W. Mul- 
ford, president of Gray Marine Motor 
Co., to the presidency of the associa- 
tion. He suecesseds George Codring- 

ten of General Motors Corp. 
Gray Marine displayed 14 units at 
the recent National Boat Show in 
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New York, while Gray engines power- 
ed nearly half of all inboar! boats 
on display. A cutaway of the new 
Phantom Four-75 four-cyl engine 
with counterweighted crankshaft was 
shown for the first time. Other Gray 
exhibits included its new light 100-hp 
Diesel with aluminum housings, oil 
pan and manifold, and the Continental 
Turbomeca gas turbine, first of its 
type ever to be exhibited at a New 
York boat show. 
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Chrome Plated STEEL Compression Rings 
—Pioneered by PC—Offer Greatly 
Increased Resistance to Breakage 


Behind this statement lies the story of a 
decade of research, testing and development 
...0f trial and error, and finally of trial and 
success 


During World War Wl Perfect Circle engi- 

neers, working with the Air Corps, first 

developed practical production processes for 

ee making chrome-plated STEEL compression 
p rf t rings. The ultimate high output aircraft 
e ec ; engine achievements might not have been 
realized without experience gained in PC's 


Circle experimental production unit. 


Today, refined and improved PC Chrome 
Plated STEEL Compression Rings are 
indispensable in many heavy-duty installa- 
tions. Features of these special purpose rings 
are: greatest possible resistance to breakage; 
higher unit pressure and conformability than 
with cast materials; good heat stability. 


Cirel 


PISTON RINGS 
THE STANDARD OF COMPARISON 


Perfect Circle Corporation, Hagerstown, Indiana; } The Perfect Circle Co, Ltd., Toronto, Ontario 
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‘For your convenience 
we ve filed our catalog in the 


Institute of the 
Aeronautical Sciences 
1953 


ENGINEERING CATALOG 


Consult it for complete data on Air- 
borne’s ROTORette LINEATOR—— 
ROTORAC & TRIM TROL electro- 
mechanical actuators and ANGL- 
gear right angle bevel gear units. 


ACCESSORIES CORPORATION 


1414 Chestnut Avenue, Hillside 5, New Jersey 


Connecting Rod and Piston 
AUTOMATION 


(Continued from page 67) 


into four different weight categories, 
«ject the graded parts onto the proper 
piace on the partitioned belt conveyor 
for transport to suitable pallet boxes, 

\s the pallet boxes for grades 2, 
4, 4, and 5 become filled they are 
picked up by means of lift trucks and 
delivered to another of the big La- 
pointe duplex vertical hydraulic sur- 
face broaching machines. This one, 
of 15/66 rating, rough- ftinish- 
yroaches the joint face as well as the 
half-round bore in one setting, Here 
vain there are two fixtures, each 
holding two pieces, However, this 
broach is designed to produce caps of 
equal weight as well as finish to size. 
To facilitate this, the operator is pro- 
vided with four master caps cor- 
responding to the degree of over- 
weight. The master cap enables the 
operator to adjust the work-holding 
fixture for proper depth of cut so as 
to remove sufficient weight from each 
cap to effect substantially equal weight 
for all finish-broached caps. 

Following this operation, bolt holes 
are drilled, chamfered, and rough- 
and finish-reamed in the well-known 
eight-station Davis & Thompson Roto- 
Matic drilling machine. This machine 
is hand loaded and unloaded, and 
finished parts are loaded by hand onto 
the automation conveyor for the next 
operation. Next comes milling of the 
bearng liner anchor slot in a Griffin 
continuous rotary milling machine. 

Final stage is rough- and_ finish- 
potfacing and chamfering of the 
two bolt holes, this being done in a 
six-station Davis & Thompson Roto- 
Matic, provided with automation, 

The connecting rod, naturally, re- 
quires Many more operations on the 
machine line. Forgings are given a 
sampling check in a Magnaflux ma- 
chine to detect the possible presence 
of minute surface imperfections. 
Then they are rough- and semi-finish- 
ground in a five-wheel, No. 100 Matti- 
son surface grinder. This is a double- 
index operation since each part must 
be removed from the fixture and 
turned over by hand to finish the 
opposite side. 

Grinding is followed immediately 
by sorting automatically into eight 
Weight classifications in special 
Toledo scale eight-station set-up. In 
this case, the first and last stations 


reject underweight and overweight 


forgings, respectively. The major part 
of the load is then graded automatical- 
ly into six grades by weight, the parts 
being ejected onto the conveyor belt 
and dumped into suitable pallet boxes. 
As a pallet box becomes filled it is 
transported by means of a lift truck 
directly to the broaching machine. 

Semi-tinish broaching of the joint 
face and rough-broaching of the half- 
bore at the crank end is done in one 
pass in an enormous Cincinnati 15/66 
Duplex Hydro-Broach. As in the case 
of the cap, each rod is matched for 
weight against a suitable master rod, 
the fixture being suitably adjusted for 
the depth of cut required to give sub- 
stantially equal weight. The machine 
is fitted with two fixtures, one for 
each ram, each fixture holding two 
rods, 

Baker vertical 
automatic drilling machine does the 


seven - station 


drilling, chamfering, and reaming of 
the piston pin hole, handling three 
rods at each station of the indexing 
table. Drilling of the piston pin hole 
is done in three stages at three sta- 
tions. 

A 10/54 Cincinnati Duplex Hydro- 
Broach of vertical type follows next 
on a detail broaching operation. The 
work is then placed on the belt con- 
veyor and moved to a Blanchard sur- 
face grinder for semi- and finish- 
grinding of the joint face. 

Drilling and rough- and finish- 
reaming of bolt holes at the crank 
end takes place in a Davis & Thomp- 
son Roto-Matic, A five-station Kings- 
bury semi-automatic cycle indexing 
machine is set up for milling the 
anchor slot and drilling two small 
diameter squirt holes. Next operation 
is that of milling the bolt head stop 
and chamfering the bolt holes in a 
six-station Davis & Thompson Roto- 
Matic. Final operation is that of in- 
serting, burnishing, and chamfering 
a bronze bushing in the piston pin 
hole and drilling an oil hole in a two- 
step operation on a special Ductomatie 
indexing’ machine. 

Following the machining stages 
mentioned above, the rod and cap 
are made up as a sub-assembly and 
joined with the fastenings. First ma- 
chine operation on the sub-assembly 
is rough- and semi-finish boring of 
the crankpin bore in a Kreuger single- 

(Turn to page 108, please) 


; 4 : 
ar — 
See 
or 
4 
| 
« a 
‘ 
“yy 
“0 


FARMERS expect more from tractors than ever before. 

They must be economical to operate .. . and above all, 

dependable. Tractors need water pumps and 

fuel pumps that will assure uninterrupted performance, 

especially at planting and harvest times. Hydraulic pumps 

to actuate tractor implements are of equal importance. 
These pumps are among the many things 

that have been engineered and are being precision built 

by Thompson for the automotive and aircraft industries. 
All the techniques and skills gained in making 


unbelievably complex items, many made to the closest 


Pump Performance you can take for granted! 


tolerances, are applied to Thompson pumps. 
This means that every one assures maximum performance 
and dependability. 

If you need pumps to cool your engines, 
to raise and lower your farm implements or industrial 
pumps to keep your product cooled, write or phone 
Special Products Division, Thompson Products, Inc., 


2196 Clarkwood Road, Cleveland 3, Ohio. 


You can counton 


Tho 


Farm Implement Pump. 


Let Thompson's Special Products 


Division work with you on your hydraulic 


SPECIAL PRODUCTS DIVISION 
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VINCO is on the job! No 
worries spoil his fishing! 


The .6°o average rejection rate on the dollar 
ie volume of business over the last five-year 
period is proof of Vinco dependability. 


And this dependability is the reason why our 


B.1 friend’s fishing trip is not spoiled by business 
tenia worries. Aircraft gears and assemblies, radar com- 
Wheel ponent parts, gear pumps, and a wide variety of 
ie Seotatie mass produced parts are supplied to many indus- 
ois tries from coast to coast. 
E z These industries are also using the technical 
; Gears knowledge of Vinco field engineers when in need 
pa . of an efficient, practical spline gaging program. 
Spline 
ee Gages VINCO CORPORATION 
a ° 9117 Schaefer Hwy. 
ale Gear Detroit 28, Mich. 
Pumps 
ee Production The Trademark of 


Parts Dependability 


VINCO 


MILLIONTHS OF AN 
INCH FOR SALE 


® 


Reinforced Plastics 
Conference 


(Continued from page 55) 


often runs five to 10 per cent in the 
manufacture of reinforced plastics 
items. Various ways of separating the 
glass fiber are employed. A general 
purpose hammer mill with a large 
screen is employed by one molder. 

The resins employed again vary. 
Combinations of medium viscosity and 
high viscosity or partially reacted 
polyesters are frequently employed to 
obtain stability and freedom from seg- 
regation in the mix as the molding 
temperature is raised. This problem 
of resin thinning with rising tempera- 
ture is likely to be present when the 
laminating type resin is employed, 
and care must be taken by the molder 
to prevent segregation of resin and 
glass especially in complex shapes. 
The amount of filler, usually clay, em- 
ployed depends upon the application. 
Where cost is paramount, the clay 
content is increased and often runs as 
high as 55 per cent or more. The in- 
creased clay content reduces costs and 
imparts ease of molding, but at the 
same time in large amounts it gen- 
erally lowers the mechanical and phy- 
sical properties of the material. 


Reinforced Plastics in 
Aircraft Design 


By Major W. G. Ramke 
Wright Patterson Air Force Base 


N order to establish design criteria 

for aircraft structural parts, the 
mechanical strength properties of 
plastic laminates are being determined 
for existing materials and also for im- 
proved new materials as soon as they 
are developed sufficiently to be con- 
sidered for aircraft uses. These me- 
chanical strength properties are being 
determined over a wide temperature 
range and include short time tension 
and compression, shear, bearing, fa- 
tigue, and creep rupture. A_ large 
amount of these data have been ob- 
tained on existing materials and are 
being included in the Aircraft Plas- 
tics Bulletin, ANC-17. Design data 
are aiso being obtained on plastic 
sandwich construction for inclusion in 
Sandwich Construction for Aircraft 
Bulletin ANC-23. In tensile and com- 
pressive stress tests versus tempera- 
ture curves after 42 and 200 hr ex- 
posure at the test temperature for a 
moderately heat resistant polyester 
resin laminated with 181-114 glass 


(Turn to page 4, please) 
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Eaton Permanent Mold 
Castings- 


STEERING 


Send for your free copy of the 32-page illustrated booklet: 
“The Eaton Permanent Mold Foundry.” It tells the story of 
Permanent Mold Castings and takes you on a picture-tour of 
the Eaton Foundry at Vassar, Michigan. 


EATON MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD+« DETROIT 13, MICHIGAN 


rs) PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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Reinforced Plastics 


Conference 


(Continued from page Y2) 


fabric, it was noted that the compres- Fig. 1—Typical fa- ; Be 
sive strength is decreased considerably tigue curve for a 
more than the tensile strength by in- low pressure poly- & 
M creased temperature. This is to be ester resin laminate. : 
expected since the compressive 


strength of a laminate is dependent on 
the resin to a much larger degree than 


on the glass fabric reinforcement, 
which is not the case of the tensile 
strength. The temperature effect is 
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+ MOTATING BEAM FATIGUE 
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for over 


Liil. 


TUTHILL 


has solved many equipment 
problems requiring special 


j 


Since 1880 Tuthill has specialized in designing 
springs to fit every specific need. Whether 

your spring requirements are for trucks, buses, 
automobiles, power shovels, farm wagons 

or dual and triple axle heavy-duty jobs— 

Tuthill can meet them quickly and economically. 
And now, MOLYBDENUM DISULPHIDE 
(MoS2)... the newest Tuthill extra that keeps 
springs from squeaking and galling, is an 
added Tuthill feature that distinguishes 

this famous line. 


Whatever your spring re- 
quirements may be — see 
Tuthill first! 


760 W. POLK ST., 
CHICAGO 7, ILLINOIS 


more severe on the resin than on the 
yviass fabric. 

A typical fatigue S-N curve is 
shown in Fig. 1, for a polyester resin 
laminate conforming to Specification 
MIL-P-7575 Resin, low pressure lami- 
nating. It has been found that in gen- 
eral the fatigue strength at 10 million 
cycles of an unnotched laminate speci- 
men in axial loading, when tested at 
standard conditions with a mean stress 
of zero, is approximately 25 per cent 
of the static or short time tensile 
strength. A notch in the specimen re- 
duced the fatigue strength only ap- 
proximately four or five per cent. High 
humidity conditions decrease the 
fatigue strength in the range up to 10 
thousand cycles but above this point 
the curves coincide. The heat gen- 
erated in the laminate specimen at the 
higher stresses decreases the fatigue 
strength but at lower stresses where 
failure occurs above 10 thousand 
_ s there is no effect. Tests made 

# mean stress of one-half of the 
static tensile strength of the laminate 
have shown that the fatigue strength 
at 10 million cycles is about one-tenth 
that at zero mean stress, or approxi- 
mately two per cent of the statie ten- 
sile stress. 

The creep rate of these materials is 
extremely small or practically nil as 
illustrated by Fig. 2 for tensile load- 
ing. Initial loading produces the de- 
formation after which there is prac- 
tically no creep either at room or 
elevated temperatures until failure, 
which occurs abruptly. Compressive 
loading produces slightly higher 
creep rate than tensile loading. For 
instance, at 300 F with a compressive 
load of 10,000 psi, the minimum creep 
rate was 0.00050 per cent per hour, 
the initial deformation being 0.33 per 
cent and the final deformation being 
0.54 per cent. 

Typical polyester glass fabric lami- 
nates have been evaluated at tem- 
peratures as low as 1 «~The 


(Turn to page Us, ple ase) 
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Air foil forms of jet 
compressor blades are 
speedily and accurately 
ground on the Ex-Cell-O 
Precision Profile Grinder. 


ACHINE GRINDS COMPLETE AIRFOIL 


For precision in volume jet blade production, 
you'll want the complete “Ex-Cell-O Package” 
of jet blade finishing machines, including this 
Style 87 Precision Profile Grinder. Like the 
Style 85 Two-Wheel Form Grinder, the Style 
86 Profile Miller and the Style 88 Profile 
Polisher, this machine is production-proved. 


The complete airfoil form, including leading and 
trailing edges, is accurately and rapidly ground 
on the Style 87. All operations, except loading 
and unloading, are automatic. An important 
feature is the automatic control of the two-speed 
work drive motor which slows down while the 
~ broad areas of the airfoil are ground, speeds 
up for grinding the leading and trailing edges. 


For further details on the Style 87 and other 
Ex-Cell-O jet blade finishing equipment write, 
wire, or phone Ex-Cell-O in Detroit today or 
contact your local Ex-Cell-O representative. 


Ex-Cell-O Style 87 
Precision Profile Grinder 


é 


ELL-O 
CORPORATION | 


DUCTION 
1 
you | 
% 
XLD 
RAILROAD PINS AND BUSHINGS * DRILL NG BUSHINGS * AIRCRAFT 
$2-2! 


SOLVED THIS MARKING PROBLEM 


PRINTING 

\ LABEL INFORMATION 
\ ON CARTRIDGE 
\ ENCLOSED FUSES 


Working closely with Underwriters’ Laboratories, Inc. and with lead- 
ing fuse manufacturers, Markem has developed a method which 
makes possible for the first time the printing of label information 
directly on cartridge enclosed fuses at production rates. Markem’'s 
direct ink imprints cannot “‘fall off” pect are unaffected by moisture 
or ordinary chemical atmospheres. Paper label inventory and wastage 
problems are eliminated. Print is larger and color coding and identi- 
fication are simplified. Fuse manufacturers anticipate better labeling 
at higher production rates and with lower costs. ‘The Markem Method 
~ Markem Machine, Markem type and ink and the special recording 
die roll for use when UL Manifest is required —as well as the imprint 
itself meet with UL approval. 


y\MARKS THEM ALL 
ARKE, 


CAN M A ” K E M Printing labels directly on cartridge enclosed fuses 

is but an example of how Markem solves industry’s 

HELP YOU? marking problems. Markem has been providing 

* industry with production techniques and equip- 

ment to identify, decorate or designate its products, parts and pack- 

ages since 1911. Markem also provides technically trained men who 

are available in your area to assure continued satisfaction with Markem 
methods and equipment. 

When you have a marking problem, tell us about it and send a sample 

of the item to be marked. Perhzps a complete Markem method has 


already been =r to solve your problem. If not, Markem will 
work out a practical solution. 


Markem Machine Company, Keene 8, N. H., U.S.A. 
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The average person in the U. S. 
now has 156 per cent more net in- 
come than he had in 1940. Mean- 
while, the average new-car price 
has risen only 136 per cent. 


In 1960, U. S. scheduled airlines 
—operating on domestic and in- 
ternational routes—should carry 
more than 45 million passengers, 
an increase of 84 per cent over 
1951. They should fly more than 
25 billion passenger miles, an in- 
crease of 92 per cent over 1951, 
and transport over 127 million ton 
miles of mail and more than 478 
million ton miles of cargo. 


Passenger car registration in- 
creased 66 per cent from 1945 
through 1951. 


More than half of a typical pa- 
trol bomber produced by a major 
U. S. aircraft manufacturer is built 
by other companies, including 
3000 small businesses. 


The average workers’ real wages 
per hour will double in the next 
30 years, if the productivity rate 
of the last 50 can be maintained. 

Two jet fighters now use as 
much fuel as an entire World War 
II fighter squadron flying the same 
mission. 


Corporate profits taxes have 
been increased three times since 
mid-1950. The average federal 
tax load of all corporations is ap- 
proximately 60 per cent of their 
net income. 


Total manpower losses caused 
by on-the-job accidents in 1952 
are expected to equal 12 months 
of idleness for 140,000 men. 


The U. S. Bureau of Public 
Roads reports that 23 states indi- 
cate the average speed of all 
vehicles in 1951 was 49.0 mph. 
The corresponding average speed 
in 1950 was 47.6 mph. 
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These 


facts 
prove... 


will increase your production with 
ADJUSTABLE SPEEDS FROM A-C. CIRCUITS 


The Original Packaged 
All-Electric, Adjustable-Speed 
Drive for A-c. Circuits 


Conveniently packaged, factory-wired 

V*S Drives are available from % to 

300 hp. Two or more motors may be 

operated simultaneously from a single 
Coniral Unit. 


CONVENIENT CENTRALIZED CONTROL — 
V*S Drive makes speed changing so 
easy and convenient that the most eco- 
nomical speed for every operation can 
always be used. Convenient-to-operate 
controls are grouped and located where 
your operator can easily, quickly and 
safely control all functions of his ma- 
chine. Controls may be at the machine, 
or at any remote location, as desired. 


STEPLESS SPEEDS—V*S Drive offers an un- 
limited range of stepless speeds. Opera- 
tors may change to any speed while 
machines are running, or may pre-select 
any speed while machines are at rest, 
by merely turning the speed adjustor. 


CONTROLLED ACCELERATION AND DECEL- 
ERATION—V*S Drive provides positive 
all-electric control of torque for break- 
away and for acceleration or decelera- 
tion. Speed changes may be rapid or 
gradual, and as frequent as desired. 
Shockless speed changing with V*S 
Drive avoids damage to delicate mate- 
rials or fabrics. 


QUICK, SMOOTH STARTS AND STOPS— 
Quick starts and stops cut lost time be- 
tween operations. With V*S Drive, any 
load can be stopped quickly and smooth- 
ly, from either high or low speeds, 


through positive electrical braking that 
never wears out or needs adjustment. 


FAST, FULLY CONTROLLED REVERSING— 
V*S Drive reverses almost instantly 
even from high speed. Frequent rever- 
sals present no problem. Reversal may 
be from low to high speed, or vice versa. 


INCHING, JOGGING, CREEPING —V*S 
Drive provides inching, jogging, and 
creeping, for setting up, threading, 
positioning, or inspection. Operator 
can slow down a machine for inspec- 
tion, then accelerate quickly and exactly 
to previous working speed. 


ABSOLUTELY UNIFORM TENSION—V*S 
Drive maintains proper tension for roll- 
fed materials so that quality is unvarying 
throughout and all finished rolls are 
uniform. Succeeding operations are 
simplified and productivity of machines 
is increased. Shutdowns and rejects due 
to breakage of material, or fluctuations 
in quality, are virtually eliminated. 


MULTI-MOTOR OPERATION— The V*S sys- 
tem makes it possible to apply power to 
two Of more points in a machine or to 
operate separate sections of a machine 
tied together as a process. Speeds of 
motors can be synchronized to any de- 


sired degree. D-1466 


The Most Effective Method of Power Transmission in Industry! Write today for 
V«S application information and selection data. Ask for Bulletin D-2311. 


RELIANCE 


11 3 Ivanhoe Road, Cleveland 10, Ohio e | 
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TEMPEBATURE 80°F, LOAD 29, TO HRS 


1.0 


CREEP RATE-O|O0003 %P 


TEMPERATURE 400° |LOAD 15,090 PS! BROKE BIBS HRS 
1.0 


CREEP RATE-NiL 


200 400 600 


Charpy and Izod impact strengths are 


practically the same at this tempera- 
ture as at room temperature. Other 


OEFORMATION-PER CENT 


mechanical properties such as tensile, 
compressive and fatigue are generally 
higher at 196 © than at room tem- TIME- HOURS 
perature It has been found that 


Fig. 2—Time-deformation curves for typical polyester glass fabric laminate. 
rapid cycling between these tempera- 


ture extremes of flat sheet specimens 
containing various types of notches 
does not produce any cracking or 
warping of the laminate or crazing of 


the thin layer of surface resin. 


Effect of Moisture 
Absorption 
By Jay M. Stevens 


Materials Engineer, 
Department of the Navy 


HE marked decrease in strength of 

laminates upon exposure 
7 to moisture has been a deterrent to 
their extensive use in aircraft strue- 

| tures. Figure 1 shows the maximum 
Inctude dry-plote rec- DC GENERATORS yy and minimum effect of moisture ab- 
tifter. Capacities from 60 to 2100 watts. sorption on the flexural properties of 


50 to 175 amps. for 6, Types ovailable for 
12, 24, 32 volt systems. ell requirements. a ISI-114 polyester resin laminate 


after prolonged exposure of the lami- 
nate to Various temperatures and rela- 
tive humidities. It will be noted that 
while the modulus of elasticity was 
not affected by the absorbed moisture, 


REGULATORS 
Petented, deuble-con- the modulus of rupture was decreased 
tact, long-life design, 
hold voltages to close L-N CRANKING | by as much as 30 per cent when the 
limits MOTORS | specimens had absorbed 0.0 per cent 
Heavy duty construction of water 
for quick, dependable 
starting. Up to 35 HP weight. 
L-N FRACTIONAL i | Because of this strength loss, con- 
HP MOTORS : siderable importance is attached by 
Standard production L-N SWITCHES the military services to the recent de- 
includes 3/4” to 1-5/8" Hand and magnetic for 
stock, for 6 of 12 volts standard and series- 


Other designs and peraltel systems | chemical treatments for glass fibres, 
voltages available 


based on their conditioned 


velopment of improved finishes or 


such as Garan, Owens Corning 136, 
Bjorksten, Linde and Volan. The more 
L-N AIR CRANKING uniform wetting achieved with these 
MOTORS finishes enables the manufacture of 
For safe starting of diesel 


engines in fire hazards : 
10 to 20 HP. Rugged and laminates which will consistently re- 


dependable tain better than 90 per cent of their 
dry strength after prolonged exposure 


glass fabric reinforced polyester resin 


to moisture. Present indications are 
that it may eventually be possible to 
Heavy Duty Electric Equipment improve performance to the point 

for Over 43 Years where no loss in mechanical strength 


will occur upon exposure of the lami- 
Tauck ous nate to moisture, 


= To insure that the plastic laminated 
$ » structures employed in military air- 
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"To keep going longer... 


When conditions are the most severe, 
Delco motors prove their worth. The high 
standards that guide their design, 
engineering and construction insure the 
extra endurance that minimizes servic- 
ing and down-time. 


Delco replacement motors are avail- 
able fast, from your local Delco motor 


distributor. 
THERE'S A DELCO 
FOR PRACTICALLY ANY 
INDUSTRIAL APPLICATION 


Open and enclosed motors up to 100 h.p. 
for standard foot mountings. NEMA C&D 
flange-mounted motors up to 30 h.p. 
Explosion-proof motors up to 20 h.p. 


DELCO 
PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


a MOTORS PRODUCT as A UNITED MOTORS LINE 


DISTRIBUTED BY WHOLESALERS EVERYWHERE 


THESE FEATURES KEEP DELCO MOTORS GOING LONGER 


resistant. Reduces vibration. 


e & e bd 

: : 

Water-Tight Conduit Positive Lubricati Del Insulatior Positi d Bearings. Dynamically Bal- Corrosive-Resistant 

Box. Protects  Lengthens bearing Permanently flexible, ® Maintain shaft anced Rotor and Cast tron Frame. 
against moisture. = life. @ Moisture-proof, wear > alignment. e Shaft Assembly. @ More solid, more 

e e 


rugged. 


SALES OFFICES: + Chicago Cincinnoti » Cleveland + Dallas Detroit Hartford + Philodelphia + St. Lovis Son Francisco 
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MOQULUS OF evagricity| 


EXPOSURE CONDITIONS | 

|. 73F, 5O%RH 

2 T5F, 64%RH 
3 75F, 80%RH 

79-4—4.75F, l0O*RH. 

5 100F, |OO%RH 


ole Ol4 of of of ip 
MOISTURE ABSORPTION (PERCENTAGE OF CONDITIONED WEIGHT) 


Reinforced Plastics 
Conference 


(Continued from page YR) 


craft) will have maximum possible 
durability, applicable specifications 
are being revised to require that only 
glass fabrics treated with one of the 
improved finishes shall be used in the 
fabrication of structural laminates for 
aircraft, 


LOSS IN STRENGTH (%)-———+—+ 
| 


Fig. 1. Maximum and minimum effect 
of properties of a 181-114 polyester 
resin laminate after exposure for 72 
days to various temperatures and 
moisture absorption on the flexural 
relative humidities. 


Machining 
Axle Shafts 


(Continued from page 68) 


1200 Ib for chuck 
actuation when triggered. This force 
locks the chucks securely to the shaft 
for driving. Altogether there is an 
assembly of 12 chucks and six power 


release a force of 


cartridges. 

One of the features of these ma- 
chines is the fact that this long shaft 
is loaded with the spindle turning and 
as it is chucked it is immediately 
brought up to a spindle speed of 
around 1000 rpm, ready for cutting. 
Metal removal is extremely fast. 
Neglecting variations in rough forg- 
ing size, average chip removal is 
about ‘%«-in. on the diameter. Metal 
cutting is done wet. 


you've served the automotive industry for 
more than 40 years as we have done, you become quite 
adept at machining dithcult pieces like the Beam Ball 
shown here 
Ball O.D. is ground to 3.375” + .001; Bore, to 
1.375” * .001. Circular contour is absolutely concentric 
with bore centerline. Scientifically controlled heat 
treating provides exceptional surface hardness and 
consistent strength throughout. The specified finish is 
Parco Lubrite, as used on many of our products. 
This is a sample of the metallurgical engineering, 
precision grinding and umform quality that can be 
readily applied to mass production of your turned, 
hardened and ground parts. Let us quote on your 


requirements. Write or wire today 
] ) 


For unloading, the mechanism at 
Station 5 has an ejector device which 
grasps the shaft, withdraws it from 
the chuck, and transfers it to the un- 


loading station where it is removed 
by the operator. 

All of the chip removal, except 
thread chasing, is done with carbide 
tools. It is noteworthy that for the 
most part, Chrysler employs triangu- 
lar, solid carbide tools which provide 
six new cutting edges before regrind- 


ing is necessary. Noteworthy too is 
the arrangement for salvaging these 
tools. As a solid carbide block wears 
down, after repeated grinding, the 
small remaining section is welded to 


ete ey a piece of carbon steel, thus making 
we it possible to use the carbide right 
ip down to the smallest usable piece. In 


this form, of course, the tool has only 
three cutting edges. 
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Specialized Production of 
HARDENED & GROUND PARTS 
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/ 
; production on: 
Shackle Bolts 
ra Shackle Pins 
Countershafts 
‘Stub Axle Shafts 
“Steering Ball Bolts 
Beam Balls and Bolts 
Water Pump Shofts 
anything in the 
hardened and ground 
ca’ line, of any anolysis 
_ ©. Ebert, 3407 Clarendod Ra. Cleveland N. F. Spring, 4716 Balfour Ad, Derot 


ect the Responsibility 


JOINTS 


America and America’s automotive manufacturers know that leadership is 
retained only by assuming responsibility for progress and by uncompromis- 
ing adherence to standards of quality. 

As a leader in our field, we pioneered and developed “DETROIT’S” 
outstanding Ball and Trunnion Joints—combining the exclusive advantages 
of anti-friction slip motion with self-aligning bearings. 


Result: Longer life for the entire drive train... and a better riding automobile. 


We will continue to pioneer improvements in universal joints as we have 
in the past, and will zealously guard the engineering and manufacturing 
reputation which has resulted in the selection of “DETROIT” Universal Joints 
as original equipment on millions of cars and trucks. 


UNIVERSAL JOINTS 


UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 


F 

~ 

fg DETROIT 

ot 

JOINTS 


Write for this booklet 
of design data and 
tdeas on Republi 
Me 
chanical Tubing 
Ask for “Booklet 
STMT 100." 


best... 


\ 


shaft under the floor started vibrating and whipping at 40 MPH.? 
Today's automobiles can travel at twice Grandpa's speed with never a 
whisper of whip and rumble from the propeller shaft. Many such shafts 
are Republic ELECTRUNITE Tubing...uniformly round, fully concentric, 
with uniform wall thickness all around the tube and from end-to-end. 
There can be no heavy spots or light spots to throw the rotating tube 
out of balance. 

Another advantage . . . Republic ELECTRUNITE Tubing has plenty of 
strength to withstand the reversal of torque when you release the 
accelerator and change from engine-driving to engine-braking conditions. 
The uniform walls of the light-and-strong hollow steel tube can “take” 


\ this twist for hundreds of thousands of miles. 


This propeller shaft should give you the idea that welded steel 
tubing made the Republic ELECTRUNITE Way can take a lot of 
punishment . . . and come back for more. We'd like to tell you 
all the things that Republic ELECTRUNITE Tubing is doing success- 
fully, and at lower cost. Write to: 


STEEL AND TUBES DIVISION 


REPUBLIC STEEL CORPORATION 
252 East 131st Street © Cleveland 3, Ohio 
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S AE | FOR LOW-COST 
Meeting Highlights 


By Joseph Geschelin 


Many Design and Engineering Prob- 
lems Discussed at the Society's 


National Passenger Car, Body 


e cooler, Model TC-3, is compact, 
and Materials Sessions in Detroit end 


built for trouble-free service 
in any applications. 
YMPTOMATIC of current trends in motor car 

design, Firestone described the development of a 100- 
mph tire now in production for passenger car use. 
Increased engine output, introduction of new high ~& 
performance V-8 engines and constantly accelerated 
performance ability of modern cars now require tires | 
capable of operation at speeds of 100 mph, and demand 
brakes capable of matching increased deceleration 
rates with the enhanced accelerating ability of the Vehicles 
vehicle. 

These considerations, together with other features 
such as air conditioning, and valve gear problems as- 
sociated with the incidence of overhead valve V-8’s, 
provide the background for the excellent papers pre- 
sented at the SAE National Passenger Car, Body, and , : —— Earth Movers 
Materials Meeting held in Detroit, March 3, 4 and 5. 
Nor is the apg of subjects surprising when it is con- | Young-built fluid coolers were original equipment on 
sidered that E. N. Cole, Chevrolet chief engineer, gen- some of the first torque converter installations, and have 


jl been thoroughly tested under actual operating condi- 
eral chairman b the meeting, and his group of high tions. Illustrated above is one of three types of coolers 
powered associates have been in the forefront in now in service on the nation’s “big name” equipment. 
bringing these new developments to fruition. Their shell and tube bundle design means easier main- 
J. J. Robs Firestone Tire & Rubber C Jencribed | tenance—longer, more efficient service without clog- 
100-mph tires. He showed results of laboratory and specific requirements; Young standardized units pay-off 
field testing indicating that high speed performance in low-cost heat transfer. 


of conventional tires is limited by a surprisingly sharp 1g 


increase in tire temperature at speeds above 80 mph. * 
Investigation shows that this rise in temperature, in D5 ¢ OUNG 
a matter of a few minutes, and attaining temperatures YRARS or \ 

capable of devulcanization appears to be due to so- f PROGRESS | f 4, Heat Transfer Products for Automo- 
called traction waves which persist in the form of a meay <i 


| 
damped wave over a considerable are of the tire tread. | a NN 4 ‘= _ tenting, Cooling, Air Conditioning 
The new type high speed tire is of such design as : 4 “~ = Z Products for Home and Industry. 
to eliminate traction waves at 100 mph, although this 
dynamic action is again encountered at a speed range Yo UN G R A DIATO R co MPANY 
Dept. 103-D @ RACINE, WISCONSIN 
Plants at Racine, Wisconsin and Mattoon, ||| nois 


tive and Industrial Applications. 


beginning with 110 mph. The new tires are built with 
stronger, heat resistant rayon cords. Incidentally, tire 
makers are recommending four to six Ib additional | couven YOUNG RADIATOR COMPANY 
inflation pressure with high speed tices as an aid to ; Sept. 209-8, Racine, Wis. 
stability as well as tire life. Please send me your entalog 

; : 3 = | DETAILS ON Wo. 1051 on Torque Converter 

Better brakes with greater stopping ability and Coolers. 

pping 
a from fading at high speeds were discussed by | YOUNG Low-Cost 
. T. Ladd, Fairchild Engine & Airplane Corp., and | TORQUE wee 
S., B. Dew, Wellworthy, Ltd., England. Starting with | CONVERTER Company 
the premise that current brake systems are operating | COOLERS Address 
(Turn to page 104, please ) a 
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e e e tion changed from head-on, the total 
Meeting ig ig ts sidewise force exerted on the test 


car by the wind was shown to in- 


(Continued from page 103) crease ata significantly yreater rate 
than the cross sectional area of the 
at maximum capacity at high speeds, With higher speeds, attention needs car normal to the wind. This effect 
the authors proposed the adoption of be drawn dramatically to the effect was most pronounced where resist- 
aluminum alloy bi-metallic brake of sidewinds and gusts on the sta- ance due to turbulence was most sig- 
drums in combination with disk bility of motor cars, according to nificant, i.e., for resultant wind angles 
brakes for all manner of motor ve- W. FE. Lay, University of Michigan, within 10 deg of head-on. 
hicles, Air-cooled brake systems in- and Dr. P. W. Lett, Jr., Chrysler “2. The center of pressure of a re- 
corporating cast iron shoes bonded Corp. Stemming from extensive wind sultant wind striking the car was 
to aluminum alloy brake drums are tunnel and road testing, the follow- shown to move toward the center of 
said to have superior cooling ability, ing conclusions have been drawn by gravity from a location forward of 
ease of operation, and freedom from the authors: the center of gravity as the direction 


squealing. “1. As the resultant wind diree- of the wind shifted from head-on to 
the side. 

The tendency of the car to yaw 

was shown to be most affected by 


How the FORD MOTOR COMPANY smal] changes in resultant wind angle 


from a head-on direction. 


£% “4. A gust striking the car at an 
aS, angle to the direction of travel was 
oe ooh ¢ “tls before shown to cause a sudden lateral dis- 
£70 placement and to turn the car from 


of travel. Corrective 
action of the driver stopping the car 
in its sidewise movement and turn- 
ing it into the gust so as to regain 
the direction of travel was respon- 
sible for the greatest forces recorded 
during a gust interval. 

“5. Whether gusts or sidewinds 
strike a moving car its aerodynamic 
stability will be determined primar- 
ily by: (a) the degree to which lat- 
eral thrust forces due to winds are 
equalized between front rear 
wheels, and (b) the extent to which 
the air resistance of the car to winds 
from the side is reduced. Additional 
cross sectional area rearward of the 
center of gravity and normal to 
crosswinds would reduce the distance 
— List FOR 1 THE 5} between the center of pressure and 
ET-8000 TEST STAND center of gravity for present day 
Built to Stand y 
Me requirements 
Complete safet 
’ assured by electrical interlocks fe Various phases of air conditioning 

Test Stands—Model HET- Services suppliedthroyp hspe automobiles were explored in three 

8000. These test stands i make and break mame? papers at this meeting. P. J. Kent, 

flush the engines ‘ Only dependable components executive engineer, Chrysler Corp., 
with oil to remove any for- T Used—all easily ac, essible Ms predicted that within five to 10 years 

eign residue. Necessary ad- Built to J 1.¢ standards : | one out of 10 new cars sold would be 
__justments—timing, tappets, All test stands custom desio ‘ 

carburetion—are made as esigned spite present conservative estimates 
engine is. operating. | of the situation. He feels that in the 

| future salesmen, doctors, and others 

who spend a good part of their day- 
Nankervis designs, manufactures and installs all types of ‘ light hours on the road will demand 
equipment for testing complete engines, hydraulic com- air conditioning, particularly where 

ponents, electrical accessories and similar electro- the added cost may be charged as a 
mechanical and hydraulic devices. Write today for business expense. It is particularly 

a must in areas subject to hot, dry 


or humid climatic conditions. 
GEORGE L. NANKERVIS COMPANY Design al ladies character- 
INDUSTRIAL TESTIN 


istics of the Frigidaire air condition- 
19255 W. Davison Ave. ° Detroit 23, Mich. ing system for motor cars were given 


To run Ford SS cars and definitely improve stability 
in winds. Body design is the key to 
aerodynamic stability.” 


P to production 


¥ t0 Operators 


equipped with air conditioning, de- 
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55 million cycles and this 4-way 


valve is still going strong! 


aided by8 
RECISION 


| “O” RINGS 


This pilot-operated 4-way valve—developed 


by THE VALVAIR CORPORATION of Akron, 


Ohio—employs 8 Precision “O" Rings for leak- 
proof sealing under air, oil, water or inert gas 
pressure. Designed to give trouble-free per- 
formance for more than 50 million cycles of 
heavy-duty service, this compact valve re- 
quires “O” Rings of highest quality—and that 


is why Precision “O" Rings were chosen! 

Everyone is finding Precision “O" Rings the 
best answer to many sealing problems—and 
they are finding, too, that Precision leads the 
field in engineering help and proper deliveries 
to keep production lines going. Let us work 
with you. Send for our “O” Ring Handbook 
and let us have your inquiries. 


FREE—Write for your personal copy of our new Handbook on ‘‘O" Rings. 


recision Rubber Prod 


CORPORATION 


Dept. 5, Oakridge Drive, Dayton 7, 0. Canadian Plant at: Ste. Thérése de Blainville, Québec 
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in detail by M. W. Baker and D. C. 
MeCoy, Frigidaire Div., GMC. 
Apart from the design of air con- 
ditioning equipment and its appeal to 
the car owner there are special prob- 
lems associated with its installation 
in the car, Should it be installed on 
the car assembly line, or off the line, 
or by the dealer. These questions 
were discussed by H. V. Joyce, Ford 
Motor Co., as problems for top man- 
Because of the 
installation, it 


agement decision. 
complication of the 
seems almost imperative to introduce 


it either on the final line or off the 


SENECA FALLS 


line. While this 
justified on economic grounds, some 
of its advantages may be lost by the 
requirement of additional floor space 


procedure can be 


olf the line; and a slowing down of 
the final assembly line if the job is 
Gone right on the line. Moreover, if 
this installation were to be. strictly 
seasonal, that would complicate mat- 
ters still further. 

The other alternative is to make it 
a dealer installation. While this may 
he expedient in some operations, it 
would increase the cost to the car 
buyer through extra installation cost 


Jaws with angular serrations 


and payment for extra parts. More- 
over, it would delay car delivery by 
two or three days on the part of the 
dealer. Finally, it would demand spe- 
cial facilities and special training of 
skilled mechanics to handle the job 
at all. 

The same problem was touched by 
Kent in his paper. He mentioned 
that Chrysler has organized a special 
school for instruction in the design, 
operation and installation of air con- 
ditioning. He stated that Chrysler 
does not plan field installations dur- 
ing the first year but implied that as 
dealers become more familiar with 
the systems some of the larger deal- 
ers may plan to make their own 
installations, 

Man-made synthetic fibers that can 
outlast the car were described by 
G. P. Carver, Jr., Bachman Uxbridge 
Worsted Corp. These upholstery ma- 
terials should outlive woolen-type 
fabrics about 10 to one, have greater 
abrasion resistance, and be less ex- 
pensive although more attractive. 

W. F. Bird, Collins and Aikman 
Corp., said that synthetic upholstery 
materials have about a 
“luster” revolution in the styling of 
interiors. Eight synthetic fibers now 
in production can be used in combi- 
nation with natural fibers to provide 
a choice of some 3000 different mate- 


brought 


rials, 

The session on valve gear problems 
in modern overhead valve engines was 
easily one of the most important to 
engine designers. Five papers sum- 
marized different phases of the sub- 
ject, including a very practical dis- 


...NOW STANDARD 


These self-centering, quick-acting Drivers 

have long demonstrated their ability to 

eliminate dogging time and to enable one 

operator to attend multiple machines. Their 

application has been widened with development 

of a new jaw having serrations milled at a suitable angle. These 

lur serrations provide an overlapping contact for surer and 

quicker grip on smooth finished, as well as hot rolled stock and 
forgings having a relatively hard surface. 
positive grip eliminates slippage and resultant 

tool breakage . . 


cussion of hydraulic tappets why 
they work, and what to do if they 
don’t, by Carl Voorhies, 
Screw Co. It deals with service prob- 
lems, some obscure, others quite well 


Chicago 


known and how to overcome them 
through subtle changes in design. 
Other papers on the subject of 
valve vgearing 
Ralph P. Horan, 
Calculation of 


were presented by 
Mfg. Co.; 
Valve Motion, by 
Philip Barkan, Pennsylvania State 
Colleve; Designing Cam Profile for 


Eaton 
especially important when 
costly carbide tools are used. 

Seneea Falls Work Drivers are designed for 
use onany engine or multiple-tool lathe and 
for certain work on turret and grind- Low Vibration at 
ing machines. In addition to time-saving, R. A. Roggenbuck, Ford Motor Co.; 
the Seneea Falls Automatic Work Driver 7k} ~ iy and Valve Seat Distortion, by John 
provides greater safety for the operator \ Cri 90H, A. Newton and M. J. Tauschek, 
since there are no projecting serews or , ' Thompson Products, Ine. 

sharp corners to eateh clothing or in- 
jure hands, Made in 18 standardized 
models for work diameters ranging 
from Yq to 6g inches. Write for Bul- 
letin 


International Nickel Co. is contin- 
uing its long-time project on corro- 
sion and presented its latest findings 
in a paper by F. L. LaQue on the 
subject of autobody corrosion. The 
severity of corrosion in automobiles 


SENECA FALLS MACHINE CO., SENECA FALLS, N 


is subject to terrific variations due to 


climatie conditions, being most severe 
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TUBULAR 


CONVEYOR 


Let’s assume you’re a Con- pd kp YES 
veyor-Project Engineer ND | 
employed by Hapman — CAST IRON CHIPS 


QUESTION 1—Which ma- Mts 

terials in panel would NO 
you advise can be efficient- POWDERED CLAY 

ly handled by Hapman ; | 


Tubular Sealed-pin Chain 
Conveyors? 


QUESTION 2— elevate 


we 
WET “SPENT” GRAIN 


a granulated chemical 29 

ft. above floor, at 2,000 Ibs. YES / 

per hour, what motor 

would you specify? LUBE FILTER CAKE 
LHP. 2 HP. | 
3 HP. 5 HP. | 


| Hig. «(MS 
QUESTION 3—A prospect 
asks, “What is the outstand- | 
ing advantage of a Hapman “* 
| 


your reply? 
QUENCH TANK SLUDGE 


ANSWERS: 1—All now suc- 


cesstully handled except 

sticky molasses. 2—One 
horsepower. 4—Hard to 

moedhte.9 In one case, ability PROCESSED MOLASSES 1 
to convey wef material is + . 

vital; in another the Hap- YES 
man’s air-tight seal keeps | NO <b 
moisture or dust ovf—or CARBORUNDUM DUST 
fumes sm. Ability to curve 
around obstacles may be 


essential. Your best an- 
swer: “They cut costs!” 


POISON-CUST NO 
INSECTICIDES 


GRANULATED SULPHUR 


NOW SEND YOUR a 
QUESTIONS! 


SHIP BOILER COAL 


Write for details and Bulletin Al-453 


CONVEYORS, INC 


DIiVIS|tON HAPMAN DUTTON COMPANY 
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Sc \ LEN ASSURES 


The 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 


j 


YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to 4+ 275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It wines maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scintlex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete intor- 
mation on request. 


Moisture-Proof Radio Quiet Single Piece Inserts Vibration-Proof « 
Light Weight ¢ High Insulation Resistance « High Resistance to Fuels 
and Oils « Fungus Resistant « Easy Assembly and Disassembly «+ 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 


aviation Coaronation 

Export Sales: Bendix International Division, 72 Filth Avenue, New York 11, N 
FACTORY BRANCH OFFICES 118 €. Providencia Ave., Burbank, Calif © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 


Avenue, Mil in © 582 Market Street, Son Francisco 4, California 
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in seashore environment and in heav- 
ily industrialized communities. An 
interesting point is made of the fact 
that the and under 
body, naturally subjected to the most 


chassis frame 
severe incidence of corrosion-contrib 
uting elements, is given least protec- 
tion. 
that 


And the author is not surprised 


most corrosion of autobodies 
proceeds from the inner surfaces. 
LaQue points out that 


finish system 


whereas a 
may be gen- 
erally applied on the outer surfaces, 
the protective 


four-coat 


underneath 
Only 


coatings 


the car are definitely inferior. 


the good sound-deadening coatings 
ometimes applied to the underbody 
and fenders offer 


tion, 


improved protec- 


A discussion of laboratory work 
with coatings for bumpers and deco- 
rative parts was presented by D. M. 
Bigge, Chrysler Corp. 

What alloy should the designer use 
for die cast decorative parts—zine, 
This in- 
evaluation of competitive 
developed by M. R. 
’ack, Doehler-Jarvis 
Corp. They point out that regardless 


aluminum, or magnesium, 
triguing 
materials 
Caldwell and C. 


Was 


The world’s largest 
manufacturers of 


for diesel 
engines 


CAV. DIVISION OF LUCAS 
ELECTRICAL SERVICES INC., 

653, TENTH AVENUE, 

WEW YORK 19, WY. 

Sales Office: 14820 DETROIT AVENUE, 
CLEVELAND 7, OHIO. 


Service Agents 
Over 


of the prime cost of the basic mate- 
rial at any given time, it is important 
to weigh each application on the basis 
of design, die life, die cost, produc- 
tivity, and finishing Besides 
relative electroplating the 
various types of alloys, attention is 
drawn to the variations in their cor- 
rosion resistance under certain oper- 
ating The gist of the 
argument is that the designer should 
consult with die casting specialists 
and get their advice before an appli- 
cation is frozen or an alloy selection 
made, 


costs. 
costs of 


conditions. 


A monumental point-by-point anal- 
ysis of the engineering features of 
1953 cars was developed by W. F. 
James, Fram Corp. Proceeding from 
the major dimensions of the cars, it 
touches on engine parts comparisons, 
valve gear, transmissions, axles, tires, 
brakes, ete. The author presented 
comments on every component of the 
automobile in a clear, concise manner. 


Connecting Rod And 
Piston Automation 


(Continued from page 90) 


end, angular four-spindle boring ma- 
chine, having eight positions. Both 
ends of the rod then are weighed and 
milled to standard weight in the fa- 
miliar Motch & Merryweather duplex 
type weight-milling machine, provid- 
ed with automatic clamping means. 
cemented-carbide-tipped mill- 
ing cutters, the machine is arranged 
to hold weight at the piston pin end 
to a maximum variation of four 
grams; the crank end to 10 grams. 

Both ends of the rod are 
finish- and finish-ground to 
in a three-wheel Blanchard 
grinder. 

An_ Ex-Cello-O 
four-station 


Using 


semi- 
size 
surface 


special 
horizontal 


three-way, 
machine is 
used at this stage to precision-bore 
the piston pin hole and crankpin bore, 
and chamfer both sides of the big end 
at the last station. Crankpin bore is 
held to a total tolerance of 0.0020 in., 
while tke wrist pin hole is held to a 
total tolerance of 0.0003 in. 

The last major operation is the 
honing of the crankpin bore to a 
total tolerance of 0.0008 in. This is 
done in one of the new Micromatic 
Turret-Hone machines of six-station 
type. 
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Fuel Injection Equipment 

oz... 

ITT KE SOX 

: & Fuel Injection and Electrical Equipment 

174-605 


for smoother 
Performance and 


Peak Dependability 


Ford engineers and technicians, in developing the 
now-famous Fordomatic and Mercomatic transmissions, chose 
Velvetouch for both units. 

All-metal Velvetouch has a long life...it insures a smoother, 
more dependable transfer of power and it won't deterio- 
rate in oil like ordinary friction material. 

These field-proven Velvetouch advantages are recog- 
nized by experienced design engineers in all industry. For 


Velvetouch 


ARE STANDARD EQUIPMENT ON 


FORDOMATIC AND MERCOMATIC 
TRANSMISSIONS 


whether it's the clutch in a delicate computing machine, or 
the automatic-transmission on a multi-ton tractor or tank... 
they know that all-metal Velvetouch is our answer to estab- 
lished operating excellence. 

Our technicians will be glad to work with you in solving 
your clutch and brake problems. Just call our nearest 
office, or write The S. K. Wellman Co., 200 Egbert Rd., 
Bedford, Ohio. 


THE S$. K. WELLMAN CO. SALES OFFICES AND WAREHOUSES 


* SAN FRANC:SCO 424 Bryant 
Street. San Francisco 7, Calif 


** DETROIT 16622 James 
Couzens Highway. 
Detrost 21, Mich. 


*LOS ANGELES — 1110 South 
Hope St.. Los Angetes 15. Cal 


* PHILADELPHIA 1545 West 
Ave . Philadeiptia 


WASHINGTON 1101 Vermont 
* DALLAS — 3407 Main Street, * PORTLAND 636 16th Ave. N 
Dallas 1, Texas Ave. Portland 9, Oregon 


** EXPORT DEPARTMENT South Michigan Chicago 3. Iilinow 
** SALES OFFICE 


* ATLANTA 119 NE, 
Atlanta 5. Georgia 


* CHICAGO 1500 South West- 


orn Ave. Chicago 8. * TORONTO, ONTARIO The 


S$. K. Weliman Co of Canada, 
2839 Dufferin St 


* CLEVELAND 200 Egbert Ra. 
Bedtord, Ono 


* SALES OFFICE AND WAREHOUSE 
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Cth 


Ultrasonic 
REFLECTOSCOPE 
INSPECTION 


Dependable, non-destructive testing is often 
vitally important even though the need 
may occur at infrequent intervals or in- 
volve relatively few pieces. SPERRY IN- 
SPECTION SERVICE mokes Ultrasonic 
Testing economically available under these 
conditions. You can hire a Sperry 
REFLECTOSCOPE and the services of an 
experienced inspection engineer whenever 
you need them ; for any length of 
time from four hours up. 


You'll find this service ideal for periodic 
machinery inspections, testing shipments 
of raw materials, testing new or pilot- 
model products, periodic quality checks 
and countless other applications to elim- 
inate on-the job failure of to prove and 
improve product quolity. 


Almost any material can be tested; hidden 
defects are quickly and dependably lo- 
cated in up to 30 feet and over of solid 
steel. Write now for complete information. 


PERRY PRODUCTS, INC. 
204 SHELTER ROCK ROAD 
DANBURY, CONNECTICUT 
O Please put me on your mailing list 
‘for Industrial Application Reports 


(_] Have a SPERRY Representative drop in 
when in the area 


MATERIAL TO BE TESTED 

TITLE 

COMPANY 

CO. ADDRESS 

ZONE 
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METALS 


(Continued from page 86) 


stockpile was amply large for defense 
purposes and the recent request was 
designed to put Government support 
under the present price which has re- 
sulted in closing down scores of small 
zine mines in the West. It appears 
doubtful if many producers will want 
to contract at the present 11 cent 
price, which is unprofitable for the 
majority of zine mines. 


Aluminum Producers Hold 
The Price Line 


Decontrol of aluminum was expect- 
ed to result in a price increase as it 
did for copper but not to the same 
violent extent. However, aluminum 
producers held to the 20% cent price 
allowed by OPS in January which at 
that time did not meet the full ex- 
pectations of the producers. By main- 
taining this price, aluminum is in a 
more advantageous position than ever 
to compete with copper in several of 
its fields, 


Plenty of Tin 


World mine production of tin in 
1952 now is estimated at 171,200 long 
tons, up about 2500 tons from 1951. 
World other 
hand, was only 127,500 tons against 


consumption, on the 
37,000 the earlier years. Price con- 
trols are off. Bolivia is asking for a 
higher price but, with supplies more 
than ample, the chances are poor for 
receiving it unless political consider- 
ations intervene, The U. S. stockpile 
of tin is regarded as ample. U. S. 
consumption of tin in 1952 was only 
14,500 tons, largely because Govern- 
ment restrictions on its use forced 
consumers to look for substitutes, in 
which they appear to have been sue- 
cessful, 


world price, 


The outlook is for a lower 


No Decontrol of Nickel 
Likely 


While the supply of other metals is 
steadily easing—in some cases to an 
uncomfortable degree—there are no 
signs that nickel wil be anything but 
Total 
consumption in the U. S. in 1952 was 
101,000 which 
very little, as much more would have 
been used had it been available. NPA 
estimates that stockpiled nickel plus 
current output would be used up in 
one year, based on projected needs 


scarce for a long time ahead. 


about tons, signifies 


(Turn to page 116, please) 


greater durability 
at lower cost 


Glass has a smooth, abrasion-resis- 
tant surface — won't scratch or pit. 
Glass never deteriorates, It retains 
its original strength and clarity un- 
der all kinds of weather and wear. 
Glass won't stain or corrode. Chem- 
icals used on the highway don't 
damage it. And glass can’t warp, 
shrink, burn or rust. 

With all these advantages, Lan- 
caster glass costs less up to Ww 
percent less — than substitute ma- 
terials, 

Design flexibility? Glass is the 
ideal material where intricate shapes 
and exact tolerances are involved. 
Send the blue prints and complete 
details of the job you're working on 
now. Let us suggest how glass can 
solve your optics problems. 


The Cancaster Lens Co. 
LANCASTER, OHIO 


industrial glass made to your specifications 
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pierce 


governors by the thousands 


... are in daily use for accurate, de- 
pendable engine speed control wherever 
wheels turn. . . the result of more than 
40 years specialization in the speed- 
control field. More than 4,000 different 
governor assemblies have been designed 
and built by Pierce to meet exacting 
problems and applications encountered 
by engine builders. Pierce Governors 
are standard equipment on America’s 
finest engines. We can supply you with 
the governor you need for your engine 
or engine-powered equipment. 


also built by PIERCE... 


Your problem interests us. We'd like to work 
with you on the engine controls you need... 
Sisson Chokes... 
carburetor choking, constant speed control, 
Electrimatic carburetor ’ overspeed protection, overspeed safety cut- 
chokes as original off, fuel regulation or related requirements. 
ntorr 
19 million chokes in the », ‘Tell us your specific problem . . . we'll send 
past 17 years! a qualified engineer. 
Ask for our new brochure—"40 Years of 
Manufacturing Precision Controls.” 


Aircraft Accessories... 


Overspeed governors and fuel controls for America’s 
finest turbojet aircraft engines. 


THE PIERCE GOVERNOR COMPANY, INC. 


Hydraulic Controls... 1602 Ohio Ave., Anderson, Indiana 
Hydraulic booster controls for heavy-duty 4 


PIERCY 
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World’s first commercial facilities 


for producing parts by exclusive 
Mullins Steel Process 


Commercial facilities supported by specialized make a wide variety of finished products. Some of 
engineering and development departments are these products have already been produced and 
now available to industry for the production of are shown on the opposite page. They are used in 
parts by the exclusive Mullins Steel KoLpFLo* many different fields of manufacture. 

Process. 


The new and expanded facilities for commercial 
Nia fer the Gent tims the ccomemics of this use make possible the production of cold-formed, 
process which shapes cold steel into finished parts hollow parts into finished shapes and a wide variety 
's made available to American industry. of configurations and are in lengths from 6” to 36 
. and in diameters from 2” to 6” 

The Mullins Steel Ko_prro Process is com- 
pletely and exclusively different from any other 
extrusion process. The finished products come from 
the presses with smoothness, hardness, stre ngth 


Because the Mullins Steel KOLDFLO Process is 
so new, the question “What is KOLDFLO?” has 
been asked us many times. ‘lo answer this question, 

. we have prepared a booklet entitled “Product 
and preeision required, and all of these features are Design Guide.” 
acquired in the process from the use of low carbon, phy 7 : 
Design Guide will be valuable to execu- 
tives, engineers ,and designers in studying the 
The process can better and more economically cost-saving possibilities of this process. 


Koldflo Division 
MULLINS MANUFACTURING CORPORATION 


Send today for your free copy of 


“Product Design Guide.” 


*Ko_prto is a trade-mark of Mullins Manufacturing Corporation. 
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These six giant presses are the of the Mullins Steel KOLDFLO facilities. 


These parts have already been produced and hundreds Steel KOLDFLO Process with a definite savings in steel, 
of other similar parts can be produced by the Mullins manpower, machine tools, plant space and dollars. 


Avtomotive April 1, 1953 


| 
( } 
4 
113 


2 


Powerful Bendix-Westinghouse Air Brakes Provide 
Sure, Dependable Stops for Rugged Diesel Tankers! 


Imagine this if you can. You're behind the wheel of a heavy diesel 
tanker headed north toward San Francisco over California's 
rugged coastal ranges. Here, in addition to normal hazards of the 
highway, you'll encounter mile after mile of steep downgrades 
and sharp, tight curves that at times require maximum braking 
performance. But you're prepared, on this imaginary journey of 
yours, because if you're anything like the men who actually do 
travel this route, you're equipped with Bendix-Westinghouse—the 
world's most tried and trusted air brakes. That's because these 
mighty brakes, built by the industry's most experienced manu- 
facturer, deliver the extra stopping power and performance that 
assure the safest, surest, most dependable braking control 
and longest service life in the business. And these are factors that 
mean reliable, economical operation on any hauling job—from the 
roughest to the most routine! So why not give your prospective 
truck customers all the benefits of this superior braking perform- 
ance and the savings that go with it? Specify Bendix-Westinghouse, 
the world's most tried and trusted air brakes! 


AIR BRAKES 


BENDIX WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY «© ELYRIA, OHIO + BERKELEY, CALIF, 


: 
THE WORLD'S MOST TRIED AND TRUSTED 


Diesel Compounded achieves by the use of a high com. 
for Aircraft pression ratio, and a high expansion 


ratio, 
A new engine, the Nomad, devel 


oped by the Napier Co. of Britain, 


two-stroke Diesel engine to which ts 
OF COMING SHOWS AND MEETINGS compounds a Diesel with a gas-tur 


added a turbine-compressor set. The 


Phe engine comprises valveless 


bine engine. The new form of turbo axial-flow compressor is on a common 


2nd Annual International Motor prop is designed for flight over very shaft with a multi-stage exhaust tur 
Sports Show, Grand Central long distances at medium speeds. bine, and the turbine-compressor set 
, Palace, New York, N. ¥ Apr. 4-12 


The Nomad is said to operat: 


thus formed is coupled mechanically 

equally wel! on Diesel oil, kerosene, to the compression-ignition engine 
N. Y Apr. 6-11 wide-cut gasoline, or other fuels. It through suitable 
Spring Manufacturing Conference was designed specifically to have the 


gearing. Power 


transmitted to a common, single rota 


American Management Associa- re 33] vel cons shaft by ; ctior 
tion, Hotel Statler, N. Y. C..-Apr. 8-10 lowest possible fuel — un tion propeller haft yo oa reduction 
American Society of Lubrication En der any operating conditions. This it year in the nose of the engine. 


gineers, Annual Meeting & Ex- 
hibit, Statler Hotel, Boston, 
9th Annual Meeting and Show, Metal 
Powder Association, Hotel Cleve 
land, Cleveland, O. 


SAE National Aeronautic Meeting 
and Alireraft Engineering Dis- 
play, Hotel Statler, and Air- 
eraft Production Forum, Hotel 
Gov. Clinton, New York, N. Y. 

Apr. 20-22 

22 National Packaging [exposition 
& Conference, American Man- 
agement Association, Navy Pier, 
Chicago, ... Apr. 20-23 

World Auto Show, Municipal Audi- 
torilum, Long Beach, Calif..Apr. 22-26 


BALLS FOR BEARINGS 
AND OTHER BALL APPLICATIONS 


Annual Turin Automobile Show, 

Turin, Haly 3 
British Industries Faltr, 
Birmingham, 


London and 
England.Apr. 27-May 3 
American Soclety of Mechanical 
gineers, Spring Meeting, Deshler | 
Wallach Hotel, Columbus, © 
Apr. 28-30 
9th Annual Forum, American Heli- | 
copter Society, Mayflower Hotel, 
Washington, D.C. ..........May 14-1 
Fifth Materials Handling Exposi- 
tion, Convention Hall VPhiladel- 


Society for Experimental Stress 
Analysis, Spring Meeting, Hotel 
Schroeder, Milwaukee, Wis..May 
Society of Photographic Engineers 
Third Annual Conference, Hote! 
Thayer, West Point, N. Y May 
American Gear Manufacturers As- | 
sociation, Annual Meeting. The 
Homestead, Hot Springs. Va 
May 30-June 3 
Annual Michigan Motor Show, 
State Fair Grounds, Detroit..June 2-7 
SAE Summer Meeting, The Am- 
bassador and Ritz-Carlton, At- 
Rantis City, June 7-12 


Ist 


48s Plastics" 


Precision balls made for your job — available in a 


2nd International Aviation Trade 
Show, Hotel Statler, New York 
Exposition of Basic Matertals for 
Industry, Grand Central Palace, 


variety of materials. Your specifications will receive 


14th Iowa Management 93 Course 


prompt attention in our Engineering Department. 
State U. of Iowa, Iowa City.June 15-27 


20th International Aeronautical 
Meeting, Le Bourget Field, 
Paris, France ........ June 26-July 5 

American Society for Testing Ma- 
terials, Chalfonte-Haddon Hall, 
Atlantic City, N. J....June 29-July 3 


We are thoroughly experienced in supplying the 


automotive industry with special bearings, retainers 


and balls. Let us give you our recommendations. 


Sixth Annual International Aviation 
Exposition, Detroit, Mich. July 9-12 | 


2HS 50 
National Aircraft Show and 60th An- 
niversary of Powered Flight, 


THE HARTFORD STEEL BALL CO. 
Jandalia rport, Dayton, ©. Sept. 5 
Eighth National Instrument Con- 3 HARTFORD 6, CONN. 
ference and Exhibit, Chicago, LOS ANGELES, CAL 


445 MEW CENTER BLOG W WASHINGTON 972 ST SOUTH FLOWER ST ST. NEW TORR 
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A LITTLE DOES A LOT 


shows up best 


conditions are 


difficult 


The case-histories of 154 difficult 
friction problems in the shop and 
in the field, all successfully solved, 
are described in a new 40 page 
booklet. 

It is where conditions are extreme 
that Moly-sulfide excels over other 
lubricants. If you encounter ex- 
treme conditions of pressure, tem- 
perature or velocity, send for this 
free booklet. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36NY 


Moly-sulftide 


where the frictional 


(Continued from page 


110) 


for 
Only 15 per cent of nickel supplies 
for industry. 

There is little hope of any increase 


all-out five year mobilization. 


now goes civilian 
in nickel supplies for at least a year. 
Some new production is expected from 
1954, but 
the Government for defense purposes. 


Canada in it will all go to 


Capacity Steel Operations 
Now Forecast into 


Second Half of Year 


| of the 


Most steel executives are taking a 
more optimistic view of possibility of 
the 
half of the year and have raised thei 
Order books of 

backlogs four 
months ahead for most of their prod- 
ucts, 
Not every 
fident that 
at 100 per cent capacity through the 
second half of the year. An Inland 
Steel for a 90° per 
cent rate but no worse than that. The 
program, takes 10 

of steel production which 
leaves 105 million tons for all civilian 
1953. This per 
cent more than was available in 1952. 


capacity operations in second 


ights accordingly. 


most producers show 


the industry can operate 


executive is con- 


looks 


executive 


defense 


cent 


he said, 
per 


use in would he 25 


Knock-Down Bus 


(Continued from page 61) 


is driven by a longitudinal shaft off 
the engine. 

Servicing is facilitated by mounting 
the maximum number of units in the 
front of the driving cab, access to 
them being by opening two hinged 
panels, The upper panel uncovers the 
Gemmer steering gear, the two wind- 
shield wipers, all the electrical fuses, 
and the air cleaner. Opening the lid 
lower 


compartment uncovers 


| the battery, the power steering cylin- 


der, and the horns. Brakes are Ben- 


dix with air application, the brake 
air line being entirely separate from 
that for other applications. 

The coach has a capacity of 45 for- 
Its overall 


length is 307 in., with a wheelbase of 


ward-facing passengers. 


200 in. Single tires are used front 
and rear. Total unloaded weight 
varies between 16,100 and 16,720 Ib 


according to internal equipment. It 
is stated that there has been no in- 
crease in weight compared with the 
standard one-piece, all-welded coach. 


SIZE AND 
SPHERICAL ACCURACY 


PERFECTION 
OF SURFACE 


STROM 
BEST BALL BUY 


If you have a metal ball 
problem. why not let Strom 
solve it: for you. Whether for 
precision ball bearings or 
for one of many other ball 
applications... Strom will 
supply the right ball to meet 
vour requirements. For 

more than a quarter century, 
industry has looked to 

Strom for metal balls of 
unsurpassed quality, 


Largest Independent and Exclusive 
Metal Ball Manufacturer 


1850 So. S4th Ave., Cicero 50, ill. 
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Long Torque Converte 


Stampings, not castings 

Welded for strength 

Easily adapted to most power units 
Air-cooled—Oil cooler can be added 
Leak-proof construction 


Low-cost manufacturing 


r for 


INDUSTRIAL and AUTOMOTIVE applications 


New design and manufacturing methods 
permit us to combine top performance 
and low cost in Long torque converters, 
Already in high-volume production for 
passenger car use, they can be readily 
modified to many industrial applications, 
Eleven and 12-inch diameters cover a 
range of engines from 90 to 200 pounds- 


LONG MANUFACTURING DIVISION 


ERK 
50 Yous 
2 of Quality Manufacturing for 
\“ the Automotive Industry 


TORQUE CONVERTERS 


CLUTCHES 


Atromotive INDUSTRIES, 


April 1, 1953 


BORG-WARNER CORP. 


feet torque, depending upon nature of 
service. With torque ratios at stall of 2 
to 1 and efficiencies over 90%, they 
should simplify many power transmission 
problems. We are prepared to extend the 
engineering Cooperation required to in- 
sure a satisfactory installation. Your in- 
quiries are invited, 


RADIATORS 


OIL COOLERS 


DETROIT, MICH. AND WINDSOR, ONT. 


BY 


4, 


These Time Saving 
Possibilities of SuNDstTRAND 
Rotary Milling Machines 


Sundstrand standard vertical rotary Rigidmil 
milling machines have many possibilities for 
solving production milling problems. They 
can be furnished with one or multiple spin- 
dies. In all cases loading and unloading time 


is eliminated. Check into the possible appli- 
cation of a Rotary Rigidmil to your produc- 
tion milling. A Sundstrand engineer will be 
glad to help. There is no obligation for this 
service, 


Single Spindle Applications 


Photo and drawing to the left illustrate the 
design and operation of the single spindle 
machine. It is made in two sizes, 36” or 48” 
diameter rotary table. It has a 25 hp vertical 
headand can be furnished with either power or 
manual feed for cross positioning of the head 
carrier. Head is mounted on vertical ways for 
manual positioning. Machine can be provided 
with power elevating device for positioning 


of head or for automatic cutter retraction. 


LOADING STATION 


RIGIDMILS AUTOMATIC LATHES HYDRAULIC EQUIPMENT 
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RUFFING FINISHING 
CUTTER CUTTER 


LOADING AND UNLOADING STATION 


Multiple Spindle Applications 


Photo to the right illustrates a special tooling 
job on a 3 spindle rotary Rigidmil. In this 
installation, one cutter ruff mills the large 
pad, a second cutter finish mills this same 
pad, and the third cutter takes one cut on a 
small pad at a different depth — all with one 
clamping of the part. As in the other appli- 
cations, operator merely loads and unloads 
the workpiece. Machines with four or more 
spindles can be supplied to meet the re- 
quirements of the job. 


ODD-PAD ROUGHING : 
CUTTER FINISH 


TABLE 
FEED 


LOADING AND UNLOADING STATION 


y 
& 4 EE is available on Sundstrand 


Rotary Rigidmils or other time 


saving Sundstrand milling ma- 
DATA chines. Ask for bulletin 230. 


DRILLING AND CENTERING MACHINES 


Two Spindle Applications 


Basically the two spindle machine is the same as the 
single spindle rotary Rigidmil. The drawing to the left 
indicates how both rough and finish milling cuts can be 
made simultaneously. As in the case of all rotary Rigid- 
mils, loading and unloading time is eliminated—operator 


loads and unloads while cuts are in progress. 


SUNDSTRAND 


SUNDSTRAND 
Machine Tool Company 
2571 Eleventh St. Rockford, lll., U.S.A. 


“i 


SPECIAL MILLING AND TURNING MACHINES 


Automotive Inpustriges, April 1, 1953 


/ | 
ED? 
| 
ol 
lr->. 
1, 
— 
‘ 
An 
| 
119 


FORGING 
MACHINE 


A.P.1. tube upset for 
OIL FIELDS from 4” 
ACME XN Forging 
Machine. Fst. pro- 
duction—300 per Hr. 


This 4” ACME XN Forging Machine is adapted for upsetting 
steel pipe or tubing, thickening the tube wall at the ends so 


that it can be threaded. An auxiliary gripping attachment 


holds random lengths of tubing during the upsetting 

operation. Basic features of ACME XN design are retained to 

insure maximum efficient operation on long production runs. While 
principally used in the oil well industry, other profitable 


applications of this special equipment are apparent. 


ACME MACHINERY yy DIVISION e 1209 W. 65th St., Cleveland 2, Ohio 


ESTABLISHED 1 


“ACME” FORGING © THREADING © TAPPING MACHINES © ALSO MANUFACTURERS OF “HILL” GRINDING AND POLISHING MACHINES 
HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS © PORTABLE FLOOR CRANES © “CLEVELAND” KNIVES » SHEAR BLADES 
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All Shelby Seamless Tubing is pierced from 
solid billets of uniform steel. This is the one 
manufacturing method that assures absolute 
uniform wall strength. 


THIS FREE BOOK 


tells how you can cut production 
cost and make better parts. Write 
for it today! 


Why bore 


hole 


when you can buy it? 


@ It costs money to bore a hole through 
solid stock. It takes time. It wears out 
tools. It wastes steel. In other words, it’s 
poor economy. 

By using Shelby Seamless Mechanical 
Tubing you can eliminate or greatly re- 
duce many time and labor consuming op- 
erations connected with boring and 
machining. 

Shelby Seamless Tubing is available in 
a complete range of sizes; in different wall 
thicknesses; various finishes and steel 
analyses ... with the basic shape already 


made ... and with the hole built in. 


SHELBY SEAMLESS 
STEEL TUBING 


comes to you with 
the hole and basic shape 
already made! 


Another important advantage in using 
Shelby Tubing is that its excellent ma- 
chining characteristics and uniformity 
speed up production and improve the 
quality of your output. You can turn out 
parts by the millions and the last part will 
be as metallurgically and dimensionally 
accurate as the first. 

Why not talk to National’s engineers 
about the economic advantages of using 
Shelby Seamless Tubing? You can be sure 
that any recommendations they make will 
be based on a thorough study of your 
particular requirements. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


(Tubing Specialties) 


COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


“<< UsS*S SHELBY SEAMLESS MECHANICAL TUBING 
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now replaces asbes- 
fos gaskets in chemi- 
cal kettles like this. 


Fused-glass electrical 
connections in this 
washing machine 
have been supplant- 
ed by G-E silicone 
rubber. 


LOOKING FOR- STRETCHY SOLDER? 


RUBBERY GLASS? RESILIENT ASBESTOS? 


SILICONE RUBBER 


Have you a materials problem? Perhaps you're presently using 
materials such as glass, asbestos, solder, mica or graphite to join, 
resist chemical attack or insulate an assembly—particularly at 
high or low temperatures. But, could you reduce replacement 
or assembly costs, improve the design or lengthen the life of your 
product if these common materials were resilient? 

Rubber is resilient, but ordinarily you wouldn't think of rub- 
ber for use at high or low temperatures. General Electric silicone 
rubber, however, remains flexible at temperature extremes, is 
chemically resistant and dielectrically strong. That's why it is 
being used to replace—and improve upon—many common engi- 
neering materials. You can see a few examples on this page. 


FREE BOOKLET GIVES MORE FACTS 
Find out more about the many possibilities G-E silicone rub- 
ber offers you. Write for your copy of “Imagineering with Silicone 
Rubber.” This informative booklet suggests how you can put 
G-E silicone rubber profitably to work in your business. 


CLIP AND MAIL TODAY! 


| 

| General Electric Company 
| Section 351-2C 

| Waterford, New York 

| 
| 


Please send me your new free booklet 


+h “Imagineering with Silicone Rubber.” | 
Ace am interested in G-E silicone rubber for: 
( ) Seals and gaskets ( ) Belting 


( ) Wire and cable insulation ( ) Boots, 
sleeves, bellows 


( ) Hose and 
( ) Sponged products ducting 


( ) Tapes and cloths 


Firm 


Street 


City ___ Zone State 


(In (Canada, mail to Canadian General Blectric Company, Ltd., Torenteo) 


| 
| 
| 
| 
Name 
| 
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4 _f{; Gives Product Data, Application Details 
N E w a fact filled on 3M Adhesives, Coatings and Sealers Especially 


automotive booklet! Designed for the Auto Industry 


Yes, now you can have the facts right at your finger-tips— 
with 3M’s new automotive booklet. 


It tells the factual story about 3M products and the 

big job they do in the automotive industry. Interesting new 
pictures graphically demonstrate many applications of 

3M products right on the production lines. 


Once you see this booklet, you'll understand why more and 
more automotive engineers look to 3M for the sensible 
solution to many of their problems. 


Perhaps you can benefit from their experiences. Many of 
them are described in detail in 3M’s new automotive 
booklet. So be sure to send for your FREE copy today. Write 
to: 3M, Dept. 104, 411 Piquette Ave., Detroit 2, Michigan. 


eeeeeeeeeeeerrrcecccercceerccc*s*’ MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES: COATINGS: SEALE ADHESIVES AND COATINGS DIVISION 411 Piquette Ave., Detroit 2, Michigan 


GENERAL SALES OFFICES: ST. PAUL 6, MINN. ¢ EXPORT: 270 PARK AVE., NEW YORK 17 « IN CANADA: LONDON 
MAKERS OF ‘SCOTCH’ BRANO PRESSURE-SENSITIVE ADHESIVE TAPES © “*$COTCH" BRANO SOUND TAPE “*SCOTCHLITE’’ srano 


PEFLECTIVE SHEETINGS ABRASIVE PAPER AND CLOTH ADHESIVES AND COATINGS ROOFING GRANULES CHEMICALS 
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made pleasant even before you arrive by the conven- — 
ience of our free teletype reservation service. Each of 
these hotels is an undisputed leader in its city, notable 


ST. LOUIS 


Chase & Park Plaza 


sees 


NEW YORK 


Hotel Commodore 


BALTIMORE 
Lord Baltimore 


BOSTON 
Parker House 


CINCINNATI 
Netherland Plaza & Terrace Plaza 


WASHINGTON 
Wardman Park 


CHICAGO 
The Drake 


(OSS ESE 


Nationally Represented by 
ROBERT F. WARNER, INC. 


A Public Relations Organization serving 
independently cwned ond operated properties 


PITTSBURGH 
Carlton Flouse 


ATLANTIC CITY A HOTEL CHAIN 
Chalfonte-Haddon Hall INDIVIDUALLY OWNED 
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INDIVIDUALITY IS THE KEYNOTE 
nag 
its own individual brand of hospitality and service. 
t 
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77 W. Wash’n RA 6.0625 
fy > Tremont St., LAfayette 3-449 
Seattle — Glen W. Fawcett Asso 


Another new development using 


Goodrich Chemical 


raw materials 


Bellows for Piasecki HUP helicopter molded by Surgical Rubber Co., Norristoun, Pa. 
B. F. Goodrich Chemical Company supplies the Hycar rubber only. 


‘copter crews like 
Hycar “umbrella”! 


IFE at sea isn’t always smooth- 
| going for these HUP helicop- 
ters. They operate under all sorts 
of weather and service conditions— 
must have unique parts and devices 
to help keep ‘em flying efficiently. 


One of these important devices 
is a rotor spinner bellows made of 
Hycar rubber. It operates with the 
propeller pitch control link —flexes 
and twists as the rotor blade angles 
change— shields the rotor head con- 


trols from rain and salt spray. Acts 


GEON polyviny! materials ¢ 
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HYCAR American rubber 


like an umbrella! 


Naturally, Hycar rubber isan ideal 
material fora job like this. For Hycar 
has great resiliency and strength, 
plus extreme resistance to heat and 
cold, aging, abrasion, gas, oil and 
many chemicals. In this bellows, 
Hycar meets military specifications 
MIL-R-6855, Class I and II. 


One of the many Hycar rubber 
compounds may answer a problem 
for you—help you develop or im- 
prove more saleable products. For 


GOOD-RITE chemicals and plasticizers ¢ 


information, please write Dept. 
HG-4, B. F. Goodrich Chemical Co., 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Rather 


HARMON colors 
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MAGNA BIT 
HOLDER 


Hand starting or pre-positioning screws 
in assembly operations is no longer necessary ; 
a high energy permanent magnet in bit chuck 
holds the bit and energizes it with 10 times 
the “pull” to hold the serew firmly on bit. 
Labor costs are ent. 

Reduces bit costs through the use of super 
hard, low-cost interchangeable insert bits. 

Reduces bit wear and replacement since the 
energized bit seats itself positively in the serew 
slot or recess, 


Hu holders avatatle forall makes of power and 
sporal drivers Also super hardened tool steel in- | 
sort buts for all types and sizes of screws 


Permanently Magnetic Magna Tip Hand 
Screw Drivers . . . bits for all types and 
sizes of screws 
and Magna Tip Hex Drivers for hex 
head screws 


U. S. Patent No. 2,550,775 


Write for folder 90-E, information and prices: 


MAGNA DRIVER CORP. 


779 Washington St. Buffalo 3, N.Y. 


CHAMPION 


E-X-P-A-N-D-I-N-G 


MANDRELS 


Precision Mode! 


Standard Mode! 


give 
speed to 
every set-up 


The flexible sleeve, mounted on tapered arbor, expands 
automatically to fit the hole. Inserted by hand — no arbor 
press needed. Always an exact, positive, concentric fit 
Locked by a single mallet blow. Unlocked the same way 
Cuampton Expanding Mandrels are used in machine shops 
around the world, Save time, cut production costs, whether 
the job calls for machining one piece or a thousand, 

Standard Model 


tolerances 


Precision Model hos expansion 
range of .010” 


maintains close 
Available in regular 
to 3” 
Holds work to tolerances of 


handles material of any 
sizes to fit holes from '/,” length bore, hard o: soft metals 


diam from thin tubes and bushings to 


0002” run-out. Guaranteed for pre heavy castings and forgings. A set 
cision grinding, turning and milling of fourteen will fit every hole from 
operations. to 9," diam 


Cuampion Expanding Mandrels can be made in special 
shapes and sizes to fit any specifications, Quotations on 


request, Write for descriptive folder today. 


WESTERN TOOL & MFG. CO., INC. 
Dept. 21 Springfield, Ohio 
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TRACK MATERIALS 

AND ACCESSORIES CARRIED IN STOCK 
Switch Moterial © Spikes and Bolts @ Track 
Tools @ Ties @ Tie Plates ©@ Bumpers @ 
Complete Side Tracks 


BUILDERS STEEL SUPPLY CO. 
420! WYOMING: BOX 186- DEARBORN, MICH. 


PIPE and AUTOMOTIVE PLUGS 
and FITTINGS 


Ferrous & Non-Ferrous 
PITTSBURGH PLUG 
AND PRODUCTS CO. 


Pittsburgh 15,Pa. Evans City, Pa. 


MACHINES AND TOOLS FOR 


GEAR PRODUCTION 
The Fellows Gear Shaper Company, Springfield, Vi. 


CONTROLS 


FOR ENGINES 


SYNCHRO-START PRODUCTS, INC. 
8151 N. RIDGEWAY AVE., SKOKIE, ILLINOIS 


| See our full page "ad" in the STATISTICAL ISSUE p. 399° 


AUTOMOTIVE 
INDUSTRIES 


is read by general executives, 
production men, engineers, pur- 
chasing agents and others whose 
o.k. means orders for those 
who sell to the World’s Largest 
Manufacturing Industry. 


® 
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A REVOLUTIONARY, LABOR 

SAVING TOOL. CUTS SCREW Rains 

COSTS 3 NEW WAYS 

| | 

| 
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Bonderite and Bonderlube can help you 
get economical mass production of metal parts 


Key to the new technique of making metal flow 
is the lubrication system provided by Bonderite 
and Bonderlube. Bonderite puts a dense, non- 
metallic phosphate coating over and integral 
with the metal. Bonderlube reacts with the 
Bonderite to form an amazingly efficient lubri- 
cant that allows greater flow of metal than ever 
before with higher production, better product, 
and lower cost. 

Bonderite and Bonderlube installations today 


PARKER RUST PROOF COMPANY 
2178 E. Milwaukee, Detroit 11, Michigan 
*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. OF. 


BONDERITE—corrosion resistant paint base + BONDERITE and BONDERLUBE—aids in cold forming of metals 


PARCO COMPOUND—rust resistant PARCO LUBRITE—wear resistant tor friction surtaces 
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are helping many manufacturers do “impossible” 
things by cold extrusion. Applications are in 
both defense and civilian work. 

Take advantage of the proven products, 
Bonderite and Bonderlube. Take advantage, too, 
of the exclusive flow of information from Metall- 


gesellschaft, Parker's German affiliate, supple- 
menting the long experience of our technical staff 
in the application of this new technique. Call 
us in on your cold extrusion problems. 


at 


This shaft was extruded from a. 


bar two-thirds its length. Think 

of the metal, machine time, and : 

labor saved! } 
4 


This collar produced in one oper- 
ation from blank shown, treated 
with Bonderite and Bonderlube. 
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AC Spark Plug Div 

Acadia Div. Western Feit 
Works 

Accurate Bushing Co 

Ace Plastic Co 

Acme Aluminum Alloys, 
Inc 

Acushnet Process Com 
pany 

Aeroquip Corporation 

Aetna Bali & Roller 
Bearing Co 

Airborne Accessories 


Binks Mfg. Co 

Biack & Decker Mfg. Co 
Blakeslee & Co., G. S 
Bliss Co., E. W 
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Corp 90 
Ajax Manufacturing Co., 
The 
Allegheny - Ludium Steel 
Corp 
Allen Mfg. Co 
Allied Products Corp 
Allison Division GM 
Allmetal Screw Products 
Co., Inc 
Aluminum Co. of Amer 
Aluminum tndustries, 
Inc 
American Bosch Corp 
American Brakeblok Div 
American Broach & Ma 
chine Co 27 
American Chain & Cable 
Co 
American Chemical Paint 
Co. 
American Hard Rubber 
Co 
American Machine & 
Foundry Co 
American Non.Gran 
Bronze Co. 
American Steel Foun 
dries 
Apex Machine & Tool 
Co 
Armstrong Cork Co 7 
Associated Spring Corp 
Automatic Spring Coiling 
Co 
Automotive Gear Works 
Avco Mfg. Corp 43 
B 
Babcock & Wilcox Co., 
Tubular Products Div 
Baird Machine Co., The 
Bakelite Co., Div. Union 
Carbide & Carbon Corp. 45 
Baldwin-Lima-Hamiulton 
Corp 
Barber.Colman Co 
Barnes Co., Wallas 
Barnes, W. F., & John 
46.47 
Barnes-Gibson.Raymond 
Bendix Aviation Corpora 
tion 
Bendix Products Div 30 
Eclipse Machine Div 
Scintit!la Magneto Div. 107 
Stromberg-Eimira Orv 
Zenith Carburetor Div 
Bendix .Westinghouse 
Automotive Air Brake 
Co 114 
Bethlehem Steel Co 15 


Blood Bros. Machine Co 
Bodine Corporation, The 
Borg & Beck Div 
Borg-Warner Corp 
Brainard Steel Div 
Brown Corp., The 100 
Brush Electronics Co 
Buckeye Tools Corp. - 
Builders Steel Supply Co. 126 
Bullard Company, The 
Bulldog Electric Products 

Co. 
Bundy Tubing Company 
Burdett Mfg. Co 


c 


C.A.V. Division of Lucas 
Electrical Services, Inc. 108 

Camcar Screw & Mfg 
Corp 

Campbell, Wyant & Can 
non Foundry Co 

Carboloy Dept. of Gen 
eral Electric Co 

Chambersburg Engineer 
ing Co. 

Chefford Master Mfa. Co 

Chicago Rawhide Mfg 
Co 

Chicago Rivet & Machine 
Co 

Chicago Screw Co., The 

Chiksan Co 

Cincinnat: Cleaning & 
Finishing Machinery 


Co — 
Cincinnati Milling Ma 
chine Co 32 


Cincinnati Shaper Co 
Clark Bros. Co 
Clark Equipment Co 
Clearing Machine Corp 
Cleveland Container Co 
Cleveland Metal Abra 
sive Co. 
Cleveland Punch & Shear 
Wks. Co., The 
Climax Molybdenum Co. 116 
Clinton Machine Co 
Metaimaster Div 
Colonial Broach Co 
Columbia-Geneva Steel 
Div. 121 
Cone Automatic Machine 
Co., Inc. 
Connecticut Hard Rub 
ber Co 
Continental-Diamond 
Fibre Co. 
Continental Motors Corp 
Continental Screw Co 
Continental Tool Works 
Div 
Coolidge Corp - 
Cotta Transmission Co 1 


Crescent Co., Inc 
Cross Company, The 12 


Cummins Engine Co 


Danly Machine Special 
ties, Inc 9 
Davis & Thompson Co 
Delco Products D.v 
G.M. 99 
Detroit Aluminum & 
Brass Corp 
Detroit Stamping Co 


Detroit Steel Products 
Co 

Dillon & Co., Inc., W. C. 

Disston & Sons, Inc., 
Henry 

Distinguished Hotels 

Dixon Automatic Tools. 
Inc. 

Do-All Co., The 

Dole Valve Co., The 

Donaldson Co., Inc 

Dow Corning Corp 

Dumore Co. 

Dunbar Brothers Co. 

du Pont de Nemours & 
Ce., tnc., &. 

Dykem Co., The 

Dynamatic Corp 


Eaton Manufacturing 
Co. 8 

Ekstrom, Carlson & Co. 

Elastic Stop Nut Corp 

Elco Tool & Screw Corp. 

Electric Auto - Lite Co., 
The 

Electric Furnace Co., The 

Electric Storage Battery 
Co. 

Elmes Engineering Div 

Elwell-Parker Eiectric 
Co 

Evans Products Co. 

Ex-Cell-O Corp. 

Excelsior Leather Washer 
Mfg. Co 


Fafnir Bearing Co 

Fairchild Engine & Air 
plane Corp 

Fairfield Mfa. Co 

Farquhar Co., A. B. 

Federal-Mogu! Corp 

Fellows Gear Shaper Co., 
The 

Fitzgerald Mfg. Co., The 

Flexonics Corp 

Foote-Burt Company, 
The 

Fostoria Pressed Steel 
Corp 

Frenchtown Porcelain 
Co 

Frontier Bronze Corp. 

Fuller Manufacturing Co. 


G 


G & O Mfg. Co., The 
General Electric Com 
pany 
Gibson Co., Wm. D 
Gisholt Machine Co 
Gits Bros. Mfq. Co 
Globe-Union, Ine 
Goodrich Chernical Co., 


F 
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The Advertisers’ Index is published as a convenience, 
care will be taken to index correctly. No allowance 


Gordon Co., Claud S. 
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Great Lakes Stee! Corp. — 
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Gunite Foundries Corp - 
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Hall Lamp Co., C. M _ 
Handy & Harman 
Hannifin Corp. - 
Hansen Mfg. Co. 
Hapman Conveyors, inc. 107 
Hartford Special Ma- 


chinery Co. 42 
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The 115 
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Henry & Wright — 
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Industrial Filtration Co 
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Inland Manufacturing 
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Johnson Products, Inc. 

Jones & Laughlin Stee! 
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Jones Motorola Corp — 
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Kelsey-Hayes Wheel Co 

Kent-Owens Machine Co. — 

King-Seeley Corporaticn - 

Kingsbury Machine Too! 
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Kropp Forge Company 
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Leece-Neville Co., The 98 
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Logan Engineering Co. - 
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Lord Manufacturing Co. — 
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McKay Machine Co., The — 
Magna Driver Corp. 126 
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National Screw & Mfg. 
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INDUSTRIAL PUMP 


TUTHILL 


"SMALL INDUSTRIAL PUMPS 


‘The new ‘Tuthill 
Catalog No. 1o1 on 
the Model LL. series of 


pumps presents the 


information you need 


to help you in selecting 


the right pumps for 
replacements on your equipment. Tt includes a special 
Pump Guide on Model L. applications, plus 
complete specthications and 
performance data. Write for your 
copy of Catalog No. 101 today. 


Tuthill Model L Pum 
psa j 
LUBRICATING, HYD re designed for 


RAULIC, TRANSFER 
a CIRCULATING and BURNING OILS SERVICE. 
TUTHILL 


TUTHILL PUMP COMPANY 
Dependable Pumps since 1927 
939 East 95th Street, Chicago 19, Il. 
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TUTHILL MODEL L Pumps 


For pressure lubrication. For hydraulic 
mechanisms. For oil burning service. 


TUTHILL MODEL C Pumps 


For liquid transfer on non-corrosive 
liquids and for circulating service. 


TUTHILL MODEL CK Pumps 


Ball-bearing construction for hydraulic 
service. 


TUTHILL MODEL M Pumps 


For coolant service, with automatic 
internal by-pass. 


TUTHILL MODEL R Pumps 


Automatic reversing pumps, for lubri- 
cation service (Model RC —non-reliev- 
ing). For coolant service (Model RM 
with automatic internal by-pass). 


~ 


TUTHILL MODELS 
and SA Pumps All standard models 


are available in stripped form for build- 
ing into the design of your equipment. 
Model S provides pump without mount- 
ing bracket; Model SA includes pump- 
ing elements only. 
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PISTONS 


M Reg Part 
App. For 


Design adaptable to full skirted 
or slipper type pistons for qaso 
line engines for every purpose 


Heralded by engine builders everywhere as sensational, the 1 Clearance maintained uniformly at all coolant 
Zollner developed CLEAR-O-MATIC Piston reduces required temperatures from 20 below zero to 200 F. 
clearance to less than U1 with positive uniformity of skirt 2 Hilective expansion idenucal with ferrous cylinder 


bearing under all temperatures. The steel tension member 
3 Steel tension member, with same effective expansion 
incorporates in the aluminum piston the same effective ex- as cylinder, maintains uniform skirt clearance through 


pansion as the ferrous cylinder itself. Spectacular in perform- entire temperature range 

ance, the CLEAR-O-MATIC Piston results in a quiet engine Q Normal diametric clearance usually less than 00! 
with no cold slap, reduced friction without loss of durability with uniform skirt bearing 

or heat conductivity. We suggest an immediate test of these 


@ ADVANCED 


Durability and conductivity comparable to heavy 
ENGINEERING 
@ PRECISION PRODUCTION 


advantages in your engine. duty design 
in Cooperation with 


Engine Builders 


The Original Equipment PISTONS 


ZOLLNER MACHINE WORKS « FORT WAYNE, IND. 
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NO BETTER AXLES, AT ANY PRICE 
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